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EXECUTIVE SUMMARY

The Installation Restoration program (IRP) underway at numerous Air Force
bases has identified several sites with contaminated soil and groundwater.
This sub'surface contamination is the result of fuels, cleaning solvents, and
degreasers entering the subsurface environment from accidental spills, leaking
storage tanks, and past disposal practices. HQ AFESC/RDVW is conducting
research aimed at developing treatment strategies for groundwater cleanup, and
studying the fate and transport of contaminants in subsurface, systems. Many
of the contaminants of concern are volatile by nature, and a knowledge of
their air-water distribution and aqueous solubility is needed to assess the
compounds treatability and to support the basic laboratory studies.

The objectives of this research were to develop Henry's law constants and
aqueous solubilities as a function of temperature, for a variety of organic
compounds of Air Force concern (Table 1). Secondary objectives were to
determine what effect mixed organics, in an aqueous solution, exhibit on
individual Henry's law constants and evaluate various methods used to predict
Henry's law constants.

This report documents experimentally determined values of Henry's law
constants and aqueous solubility for 51 compounds of Air Force concern. The
report is presented in three volumes. Volume I contains the technical
discussion and tabulated values of Henry's law constants and aqueous
solubilities. Volume II and III contain all the raw data and the fortran
source code for an interactive program used to predict the chemical parameters.

Many of the contaminants of concern are volatile by nature, and a
knowledge of their air-water distribution is required for the design of
treatment processes and for providing insight into their environmental fate
and transport. A static headspace method (Equilibrium Partitioning In Closed
Systems, referred to as EPICS) was used to measure the Henry's law constants,
with the standard batch air stripping method used as a check.

The Henry's constants were determined as a function of tempertaure from 10 to
30 OC (Table 11) and these values were then used to generate temperature
regression equations (Table 8). Generally speaking the EPICS' results from
this study agree well with other published results (Table 12). However, for
many of the compounds reported here, confirmed values of Henry's constant do
not exist in the.llterature, and if they do, values are rarely reported as a
function of temperature with rigorous statistics.

Solubility data for organic compounds in water are important for
environmental studies because they provide fundamental information necessary
to predict transport in aqueous systems. This data may also be used to
predict carbon sorption of contaminants, and the air--or steam-stripping -

behavior for a given compound. The aqueous solubility of the'51 study
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compounds were determined at 10. 20, and 300C (Table 14). Three different
methods were used, but the majority of the data were collected using,a
shake-flask technique. Although the solubilities were not a strong f nction
of temperature over the range studied (i.e., 10-30 OC), several general

trends were noted. First, the solubility of the halongenated hydrocarbons
increased with temperature. Second, the solubility of the substituted '
aromatic hydrocarbons increased with temperature. Finally, maxima and minima
are observed for a wide range of compounds without any general trend that can
be demonstrated to be statistically significant.

Groundwater contamination is often characterized by the presence of
several different contaminants rather than one single compound. For this
reason, studies were conducted to determine whether the presence of other
compounds would affect the Henry's law constant of a single compound.
Oeviations from ideal behavior were observed (pg 52), but confirming
experiments were not performed. Although the results were not conclusive, the
project team believes the observed interactions were real and reproducible.

It would not be feasible to experimentally determine Henry's law constants
for all chemical compounds. There will be times when a Henry's law constant
is needed but an experimentally determined value is not reported and the
situation does not permit a laboratory study to determine the constant. For
this reason, a technique to accurately estimate Henry's constant using a
minimum of physiochemical properties would be useful. Three different
thermodynamic techniques for correlating experimental Henry's law constants
were examined (page 61). The techniques were examined.to determine their
applicability to environmental systems and their predictive capacity for
unmeasured multicomponent systems. .The UNIFAC method proved to be the most
effective way of utilizinq the data base developed durina this oroiect. At
computer algorithim to fit the current data to a new environmental UNIFAC
binary interaction data base was developed-and a p~ortion of the experimental
data collected was incorporated into this new data base. The new data base
creates improvement in the predictions generated by UNIFAC in the dilute
concentration regime (Figures 13 through 16).
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PREFACE

This report was prepared by the Research Triangle Institute, Research
Triangle Park NC 22707, under Contract No. F08635-85-C-0054. The AFESC/RDVW
Project Officer was Captain Richard A. Ashworth.

The report documents Henry's law constants and aqueous solubilities, as a
function of temperature, for 51 compounds of Air Force concern. The study was
performed between February 1985 and September 1986.

This report is presented in three volumes. Volume I contains the
technical discussion and the tabulated values of Henry's law constants and
aqueous solubilities. Volume II contains the experimental Henry's law data.
Volume III contains the experimental solubility data and the Fortran source
code for the simplex UNIFAC parameter fitting and the interactive program for
calculating Henry's law constants and aqueous solubilities.

Mention of trademarks and trade names of material and equipment does not
constitute endorsement or recommendation for use by the Air Force, nor can
the report be used for advertising the product.

This report has been reviewed by the Public Affairs Office (PA) and is
releasable to the National Technical Information Service (NTIS). At NTIS,
it will be available to the general public, including foreign nationals.

This technical report has been reviewed and is approved for publication.

RICHARD A. ASHWORTH, Capt, USAF, BSC LAWRENCE 0. HOKANSON, Lt Col, USAF
Project Officer Director, Engineering and Services

Laboratory

THOMAS J. WALKER, Lt Col, USAF, BSC
Chief, Environics Division
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APPENDIX A

SUMMARY OF LITERATURE SEARCH

This is a self-contained document with its own internal style which,
varies from our format.



SUMMARY OF LITERATURE SEARCH FINDINGS

The literature search initiated for this project may be divided Into three

main areas: (1) methodologies for measuring or estimating Henry's Law

constants; (2) techniques for determining aqueous solubilities of volatile

organics; and (3) group contribution correlations for VLE prediction. A

thorough computer keyword search was supplemented by a manual investigation of

the literature. Data bases used in the computer phase of the search include

NTIS, COMPENDEX, CHEMICAL ABSTRACTS, WATERNET, POLLUTION ABSTRACTS, ENVIROLINE,

and BIOSIS PREVIEWS.

A number of articles were found concerning Henry's Law constants for

volatile organic compounds. The major measurement techniques discussed in the

literature to date are inert gas stripping (batch air stripping In a bubble-

purge column) and headspace methods such as EPICS. Procedures also exist for

estimating Henry's Law constant from theoretical considerations and/or

component physical property data, with particularly widespread use currently

being made of crude, often highly suspect values calculated from the ratio of

the organic's vapor pressure to its aqueous solubility limit. Finally,

articles weVe found covering headspace analysis of trace organics, headspace

concentration methods such as the purge-and-trap technique, and continuous

organic extraction of aqueous samples. The latter two subjects are of

importance to this project since they can be used to overcome detection limit

problems and allow GC injection of non-aqueous liquid samples, respectively.

Experimental Henry's constant and solubility data obtained during this study
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will be compared to values given in the comprehensive listing of Mackay and

Shiu (1981).

Methodologies for aqueous solubility measurement found in the literature

fall into three categories: High Performance Liquid Chromatography (HPLC)

generator column analysis, nephelometry (turbidity measurements), and the

"shake-flask" technique which involves GC headspace analysis or UV liquid-

phase detection. Shake-flask analysis, according to various authors, is

accurate but time-consuming (several hours of liquid sample equilibration time

are required), while the HPLC method, with a large bead surface area for

organic-water contact, has a run time of only a few minutes. In this project,

nephelometry will be used to check the experimental solubilities for selected

chemicals arrived at by the shake-flask and HPLC methods.

The final major grouping of articles from the literature search centers

around group contribution (chemical structure) correlations for trace organic

physical properties. Procedures exist at present for calculating such

quantities as activity coefficients in multicomponent aqueous solutions, pure

component organic saturation pressures, and octanol-water partition

coefficients. The type of correlation envisioned for this project would be

similar in form and usage to the UNIFAC (Jl quac Eunctional-group Activity

Coefficient) activity coefficient model described by Fredenslund, et al.

(1975). Isolation of the individual functional group influences on

partitioning behavior for various homologous series will be accomplished using

the method for octanol-water partition coefficients given in the definitive

paper by Leo, et al. (1971). If necessary, other correlation forms found in

the literature, such as a nomograph or a correlation of Henry's constant

against known physical properties, will be tried in an effort to satisfy Air

Force prediction requirements.
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The following literature listing summarizes the articles collected to date

from the combined computer and manual literature search. Additional articles

of interest to the Air Force have been ordered, and the list will be updated as

they are received.
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I. Determination of Henry's Law Constant

Chian, E.. S. K., and P. P. K. Kuo. 1977. Distaillation/Headspace/Gas
Chromatographic Analysis for Volatile Polar Organics at ppb Level.
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Engr. Chem. Proc. Des. Dev. 24:434-443.

Cowen, W. F., and R. K. Baynes. 1980. Estimated Application of Gas
Chromatographic Headspace Analysis to Priority Pollutants. J. Environ.
Sci. Health. A15(5):413-427.

Dietz, E. A., Jr., and K. F. Singley. 1979. Determination of Chlorinated
Hydrocarbons in Water by Headspace Gas Chromatography. Anal. Chem.
51(11):1809-1814.

Dilling, W. L. 1977. Interphase Transfer Processes. II. Evaporation Rates
of Chloro Methanes, Ethanes, Ethylenes, Propanes, and Propylenes from
Dilute Aqueous Solutions: Comparisons with Theoretical Predictions.
Environ. Sci. Tech. 11(4):405-409.

Dilling, W. L., N. B. Tefeetiller, and G. J. Kallos. 1975. Evaporation Rates
and Reactivites of Methylene Chloride, Chloroform, 1,1,1-Trichlotoethane,
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Aqueous Solutions. Environ. Sci. Tech. 9(9):833-838.

Fredenslund, A., R. L. Jones, and J. M. Prausnitz. 1975. Group-Contribution
Estimation of Activity Coefficients in Nonideal Liquid Mixtures. AICHE J.
21(6):1086-1099.

Gossett, J. M., and A. H. Lincoff. 1981.. Solute-Gas Equilibria in
Multi-Organic Aqueous Systems. Final Report. Air Force Office of
Scientific Research, Grant No. AFOSR-81-0074. 33 pp.

Grobe, R. L. 1980. Introduction. J. Environ. Sci. Health. A15(5):379-391.

Grote, J. 0., and R. G. Westendorf. An Automatic Purge and Trap Concentrator.
1979. Am. Lab. pp. 61-65.

Hunter-Smith, R. J., P. W. Balls, and P. S. Liss. 1983. Henry's Law Constants
and the Air-Sea Exchange of Various Low Molecular Weight Halocarbon Gases.
Tellus. 35B:170-176.

Hwang, S. T. 1982. Toxic Emissions from Land-Disposal Facilities. Environ.
Prog. 1(11):46-52.
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Ioff, B. V., and A. J. Vitenberg. 1984. Headspace Analysis and Related
Methods in Gas Chromatography. New York: John Wiley & Sons.

Leighton, D. T., and J. M. Calo. 1981. Distribution Coefficients of
Chlorinated Hydrocarbons in Dilute Air-Water Systems for Groundwater

Contamination Applications. J. Chem. Engr. Data 26:382-385.

Leo, A., C. Hansch, and D. Elkins. 1971. Partition Coefficients and their
Uses. Chem. Rev. 71(6):525-554.
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Water-Acetone-Air at Ambient Temperatures and Pressures. An Analysis of
Different VLE-Fitting Methods. Ind. Engr. Chem. Proc. Des. Dev.
24:391-397.

Lincoff, A. H., and J. M. Gossett. 1984. The Determination of Henry's
Constant for Volatile Organics by Equilibrium Partitioning in Closed
Systems. In: Gas Transfer at Water Surfaces. pp. 17-25.

Liss, P. S., and P. G. Slater. 1974. Flux of Gases Across the Air-Sea
Interface. Nature. 247:181-184.

Mabey, W. R., J. H. Smith, R. T. Podoll, et al. 1982. Aquatic Fate Process
Data for Organic Priority Pollutants. Section 4: Calculation of
Partition Coefficients of Organic Chemicals in Aquatic Environments.
Final Report. Environmental Protection Agency. EPA Report No.
440/4-81-014. December.

*

Mackay, D., and P. J. Leinonen. 1975. Rate of Evaporation of Low-Solubility
Contaminants from Water Bodies to Atmosphere. Environ. Sci. Tech. 9(13):
1178-1180.

Mackay, D., and W. Y. Shiu. 1981. Critical Review of Henry's Law Constants
for Chemicals of Environmental Interest. J. Phys. Chem. Ref. Data 10(4):
1175-1199.

Mackay, D., W. Y. Shiu, and R. P. Sutherland. 1979. Determination of
Air-Water Henry's Law Constants for Hydrophobic Pollutants. Environ. Sci.

Tech. 13(3):333-337.

McAullife, C. 1971. GC Determination of Solutes by Multiple Phase
Equilibration. Chem. Tech. 1.

McCarty, P. L. 1980. Organics in Water--An Engineering Challenge. J.
Environ. Engr. Div. pp. 1-17.

McConnell, G., D. M. Ferguson, and C. R. Pearson. 1975. Chlorinated
Hydrocarbons and the Environment. Endeavour. 34.
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Monfort, J. P., and J. L. Perez. 1978. Henry's Constants of Normal Mixtures
Calculated with a Modified Pierotti Theory Using Temperature-Dependent
Hard Core Diameters. Chem. Engr. J. 16:205-209.

Mousa, A. H. N. 1984. Prediction of Henry's Constant by Gas Chromatography.
J. Chem. Engr. Jpn. 17(2):206-208.

Ng, S., H. G. Harris, and J. M. Prausnitz. 1969. Henry's Constants for
Methane, Ethane, Ethylene, Propane, and Propylene in Octadecane, Elcosane,
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Nicholson, B. C., B. P. Maguire, and D. B. Bursill. 1984. Henry's Law
Constants for the Trihalomethanes: Effects of Water Composition and
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Osinga, M. 1979. Rigidity, Lipophilicity, and Henry's Constant. Letter to
Am. Chem. Soc. J. 101(6):1621-1622.

Richon, D., and H. Renon. 1980. Infinite Dilution Henry's Constants of Light
Hydrocarbons In n-Hexadecane, n-Octadecane, and 2,2,4,4,6,8,8-Heptamethyl-
nonane by Inert Gas Stripping. J. Chem. Engr. 25:59-80.

Shaw, D. A., anJ T. F. Anderson. 1983. Use of Gas Chromatographic Headspace
Analysis in Vapor-Liquid Equilibrium Data Collection. Ind. Engr. Chem.
Fundam. 22:79-83.

Singleton, J. A., and H. E. Pattee. 1980. A Preconcentration and Subsequent
Gas Liquid Chromatographic Analysis Method for Trace Volatiles. JAOCS.
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Stein, V. B., and R. S. Narang. 1981. Determination of Vinyl Chloride by
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SUMMARY OF EPICS RESULTS

Calculated statistical quantities in this Appendix include the coefficient
of variation (relative standard deviation) for all replicate Henry's law

constant observations; the temperature regression parameters (slope and y-
intercept) and associated correlation coefficient for each component: and the
Student's "T"-test confidence bands for both the raw data and the temperature
regression predictions. Appropriate temperature regression and confidence
interval plots have been generated to present the data graphically.

Divided according to component, the data analysis information for each
chemical consists of the following:

Two-page tabulation of the injection peak areas, Henry's law constant
estimates, and Coefficient of Variation (COV) values for the component
at five temperatures (10. 15. 20, 25 and 30*C)

* Temperature regression plot (in H versus 1/T)

Plot showing the 95 percent confidence band on the temperature
regression predictions

Plot illustrating the 95 percent confidence limits (lower and upper)
on the averages of the estimates calculated at each temperature.

All of this information is presented in this Appendix for 48 of the original
51 compounds of interest. Notice, however, that the temperature regression
plot and associated confidence band plot for component 102 (n-hexane) have
been omitted from this compilation. This is because the negligible
temperature dependence of the raw data rendered the regression analysis
meaningless.

A brief discussion of the phenol. results is also warranted here because
the measured Henry's law constants are significantly higher than other
published data. This observation is explained by recalling that phenol self-
associates strongly in aqueous solution even at low environmental
concentrations. Equilibrium air-water partitioning of phenol therefore
consists of competing equilibria: equilibrium between the phenol monomer and
phenol "chains" in the liquid phase, and air-water distribution of the
monomer. The EPICS technique measures the air-water partitioning of the
monomer only; calculated ratios of vapor pressure to aqueous solubility are
based instead on the bulk liquid-phase phenol concentration. In other words.
calculated Henry's law constants for highly nonideal chemicals such as phenoi
will be much lower than experimental values because the overall solubility

limit is typically much higher than the true monomer solution concentration.
A good model of equilibrium partitioning behavior in such systems should
include a realistic representation of the multiple equilibria involved.
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Serial Dilution Results with Example Curves
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COMPONENT ID INDEX AND SERIAL DILUTION RESULTS

Component ID Number Component Name Serial Dilution
Correlation Coefficient (r2 )

01 n-nonane 0.998101 n-nonane

2 n-hexane 0.998
102 n-hexane
3 2-methylpentane 1.000
103 2-methylpentane
4 cyclohexane 0.998
5 1.2-dichlorobenzene 1.000
105 1.2-dichlorobenzene
8 chlorobenzene 0.999
7 1,3-dichlorobenzene 0.997
107 1.3-dichlorobenzene
8 1,4-dlchlorobenzene 0.997
108 1,4-dichlorobenzene
9 o-xylene 0.998
10 p-xylene 0.998
11 m-xylene 0.997
12 propylbenzene 0.997
13 ethylbenzene 0.990
113 ethylbenzene
14 toluene 1.000
15 benzene 0.982
16 phenol 0.864
17 methyl ethylbenzene 0.998
18 1.1-dichloroethane 1.000
19 1,2-dichloroethane 1.000
119 1,2-dichloroethane 0.9993
20 1.1,1-trichloroethane 0.999
21 1,1,2-trlchloroethane 0.998
121 1,1,2-trichloroethane
22 cls-dichloroethylene 0.996
23 trans-dichloroethylene 0.995
24 tetrachloroethylene 1.000
25 trichloroethylene 1.000
26 naphthalene 0.997
27 tetralin 0.996

(1,2,3,4-tetrahydronaphthanele)
127 tetralin
28 decalin 0.989
128 decalln
29 anthracene
30 vinyl chloride 1.000
130 vinyl chloride
31 chloroethane 0.999
32 hexachloroethane 0.992
132 hexachloroethane
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COMPONENT ID INDEX AND SERIAL DILUTION RESULTS

PAGE 2

Component ID Number Component Name Serial Dilution
Correlation Coefficient (r2 )

33 carbon tetrachloride 0.999
34 1,3, 5-trlmethylbenzene 0.997

(mesitylene)
35 bis (2-ethylhexyl)phthalate

(dioctyl phthalate)
36 ethylene dibromide 1.000
136 0.9996
37 1, 1-dichloroethylene 0.996

(vinylidene chloride)
38 methylene chloride 0.9993
50 methylene chloride 0.9997
39 chloroform 0.9998
49 chloroform 0.9932
43 1.1.2,2-tetrachloroethane 0.9921
44 1,2-dichloropropane 0.9999
45 dibromochloromethane 0,9990
46 1,2,4-trichlorobenzene 0.9989
47 2,4-dimethylphenol 0.9316
51 1,1,2-trichlorotrifluoroethane 0.9953
52 methyl ethyl ketone (MEK) 0.9970
152 methyl ethyl ketone (MEK)
53 methyl isobutyl ketone (MIBK) 0.9878
153 methyl isobutyl ketone (MIBK)
54 methyl cellosolve
55 bis (2-chloroethyl) ether

56 trichlorofluoromethane
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06-Nov-86 Results Summary for Component I

Temperature I Temperature 2 Temperature 3

M Nu u- 1 2 1 2 I 3

EPLICATE ) No. 1 No.2 I No. 2 No. I No. 2

&,aup No. I 1I
Compont 10 1 1 1 1
Temperature (C) 1 18 1 15 I 29
Low Vol (ml) 1 30 1 38 I 38
High Vol (ml) 1 218 1 216 1 216
Systm .ol (el) 2 I 256 1 25I

Iav: atw-3/ 3 14.4461 l.E-25 1 16.6177 1.SE-25 1 32.7919 1.@E-25
Havg:atuul/00l I 18631.0 1 21818.3 I 43785 5
H,avg: ate-s3/mol I 3.36E-91 1 I 3.93E-91 1 1 7.8E41 1
Havg: kPa-ui3/ol 1 34.84 1 39.8141 1 79.9291
COV, r [std/mean] 1 15.59 1 19.64 62.96
COY, both replic. I I I I
bwrvation: (1) 13.845 1 13.6479 1 37.1622

[at-s3/m33 (2) 1 17.3796 13. 2 I A61736
(3) I 11.9461 19.1588 I 15.1897
(4) I 14.5788 I 19.7121 1 16 6428

Injection: (1) 1 16158 I 2596 38628
Peak Area] (2) 1 154846 1 281438 1 261148

(3) 4673 1 64736 1 63322
(4) I 37936 1 64352 1 689
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06-Nov-86 Results Summary (cont inued)

Temprature 4 Temprature 5

REM Nmb -) 1 3 1 3

I I I;
EPUICATE - I NO.1 .I NO. 21 NO.I.N2 I

eroup~o IftI1
Coupmnt ID I I
Tumperature (C) 125 1 30
Low Vol (ml) 1 36 3 I
High Vol (i1) I 216 1 210
System Vol (21) 1 26 1 2%

I I I
H avg: atu-63/3 19.7111 1.IE-a 1 33.620 1.-OE-5
Havg:atm-ol/vl I 267681 I 46422. 5
H,avla atu-W /ol 1 4.S-61 i I L 36E-41 I
H,avg: kPa-3/ol I 4.644 I 84.74a
COY, r std/un3n 22.13 61.56
COY, both replic. I I - I
Obseationt (1) 1 22479 I 5L.5776
(atu-r3/m3) (2) 1 24.5110 52.4824

(3) 1 15.4631 1 15.68M
(4) 1 IL M2 15.8179

Injection: (1) 189146 1 449016
C Pea rea] (2) 1 16666 1 3737

(3) 1 835 I 8176
(4) 1 39548 1 89572

Trpuatre Regression Parameters:

# OF POINTS m 5

SLOPE - -3.5E+3

Y-INTERCSPT s 1. LEAL

R-- 6.6165
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04-ov-66 Results Summary for Compo nent 101

Temperature I Temperature 2 Tmperature 3

IIN Number-) I 10 1 24 1 34

RSPLICATE ) No. I No. 2 1 No. I No.2 1 o. I No. 2

Group No. I 13 1 13 1 13
CImrentID 1 101 1 101 1 101
Teqrature (C) 1 11.3 1 15.15 1 20
Low Vol (l) 1 30 1 30 1 30
High Vol (ml) I 210 1 210 1 210
Systm Vol (ml) 1 250 250 1 250

H,avq: at 313 1 17.1448 I1.OE-25 1 20.9724 1.OE-25 1 13.7837 1.OE-25
H,avg:atm-ol/mol I 22213.2 1 27540.1 18404. 8
H1 avq: atr-3/mol 4. OOE-01 1 I 4.96E-01 1 1 3.3-01 1
H,avg: kPa-3/mol 1 40.5496 1 50. 2737 1 33.5974
CMV, r (std/an] 1 3.99 14.85 1 I8.03
COY, both replic. I - I I
Observation: (1) I 16.6653 1 23.2062 1 11.0441
Catmo-W3m3] (2) I 17.8432 24. 05 1 13.5873

(3) I16. 4595 1IL 0233 1 13.4236
(4) 1 17.6113 1 5757 I 17.0799

Injection: (1) 1 159440 I 190570 1 164890
(Peak Area] (2) 1 158980 1 181270 1 174500

(3) 1 37812 1 42M 1 43692
(4) 1 37234 41965 I 41151
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04Rov-86 Result s Summary (continued)

Temperature 4 Temperature 5

WN Number -) 1 I 11
I ~II

1EPLICATE ) No.1 No. 2 I No. I No. 2
I ~II

Group o. I 13 I 13
Component ID I 1ot I 101
Te.perature (C) 1 25 I 30
Low Vol (ul) 1 30 1 30
High Vol (ml) 1 210 1 210
System Vol (81) 1 250 I 250

H, avg: atial.3 I 16.983 1.OE-2 I 1&6762 1.OE-25
H,avg:atumol/nol I 229. I 2578. I
H,avg: at"-3/mol I 4.14E-01 I I 4.63-01 I
H, avg: kPa-3/uol 1 41.9658 1 47.0755
COY, r std/an] 2 2.69 1 29.63
COY, both replic. I I I

Observation: (1) I12. 3382 1 IL 2460
at-3/.3] (2) 1 IL.0733 2.2694

(3) 1 14.5921 I 13.0505
(4) 1 2L7094 1 17.1389

Injection: (1) 1 178030 1 168660
CPeak Are (2) 1 620 I1 155340

(3) 1 45638 1 39196
(4) 1 41459 1 36604

ANALYS1S COW . ..

Temperature Regression Parameters:

# OF POINTS a 5

.OPE z -2.OE+02

Y-INTERCEPT = -1.8E-01

R-SQUE = 0.0128
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06-Nov-86 Resu t s Siamary for Coaponent 2

Temperature I Temperature 2 Temperature 3

UM Nmbr -) 1 6 1 6 I 7
EPUCAT -) 11o. No.2 1- No. I No1 N I

GrOupCAT I 1t I 1( 2 1 t I f Mt f

CmpintID 2 1 2 1 2
Tmperature (C) I 1o 1 15 1 29
LowVol Iol) I31 1 31 38 I
High Vol (ml) I 211 I 216 1 210
System Vol (ml) 25 258 25

H, avi: atu-m31.3 I 10.26W I.E-25 I 17.4M I.E-5 1 36.6895 1.8E-25
H avg: atm-vol/mol 1 13237.8 22953. 48989. 7
H,avl: at&-3/ol I 2.3841 I I 4.14E-1 I I L8-61 I
H, av: kPa- /ol 1 24.1652 1 41.9866 1 89.4293
COY, r std/man] 1 40.91 1 15.87 1 19.19
COY, both replic. I - I I
(bservations (1) 1 6.77 I 2.3232 I 41.3335
,at*-s3/a33 (2) 1 6.6,54 I 19. 398 1 4 24

(3) 1 14.1131 I 15.402 1 29.959
(4) 1 13.6229 1 14, 83l 1 31.4223

1I I I I
Injection: (1) I 423988 1 81382 1 894748
C(]ak Au. (2) 1 5426 1 7653588 I 59166"

(3) 1 1341606 1 18495M 1 1827488
(4) 1 135176 1 1867606 1 1815106
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6-Nov-86 ResuIt s Su mary (ceontinued)

Temerature 4 Temperature 5

MMNumb 1 7 1 7

E.ICATE ) No.I No.2 1 No.1 No. 2

1 16rsp No. I I I
Compofist D I a 2I
Teqerature (C) 1 25 3
Lcw Vol (i) 1 38 36
High ol (m1) 1 216 216
Systm Vol (l) I 2% I

H,avi: atm-m313 I 31.37@e 1.9E-a 1 62.7908 1.IE-25
H,avg:atel-ol/sol 42061.5 I 867W.4
H,avg: at.-3/mol I 7.61E-91 I 1 1. 56E+00 I
H, av: kPa-r3lmol 1 77.7678 1 158. 2696
COY, r [std/ean I 1661 1 31.65
CN, both replic. I I I
Oburvations (1) 1 M767 1 81.168
atu-s3/m.l (2) 1 29.1638 1 7L 7974

(3) 1 32.5781 1 46.37
(4) 1 37.9781 1 45.1968

Injectiont (1) 1 6 43527
[Peak Area] (2) 1 656690 1 416496

(3) 1 1368 6 84118
14) I 1341M I 861

Temperature Regression Paraeters:

OF POINTS a 5

SLPE = -7.3E+3

Y-INTERCEPT - 2. 5E41

R-SUDRED a 9. 9173
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04-Nov-86 Result s Summary for Component 102

Temperature I Temperature 2 Temperature 3

U Number ) 1 6 1 20 31 I

FOLICTE I No. I No. 2 No. I No. 2 No.1 No.2

Group No. 1 13 1 13 1 13
Component ID 1 102 1 102 1 102
Temperature (C) 1 11.3 1 15.15 1 20
Low Vol (ml) 1 30 1 30 1 30
High Vol (ml) 1 210 1 210 1 210
System Vol (ml) 1 250 I 250 1 250

H, avg: atm-03/3 28.5907 1.OE-25 1 19.4816 1.OE-25 1 -23.7783 1.OE-25
H,avg:at-uol/ol 1 37042 8 1 255P2.4 1 -31750.0
H,avg: atm-3/mol I 6.67E-01 I I 4.61E-01 1 I 4I

H,avg: kPa-3/mol 1 67.6206 1 46.6999 1 -57.9587
COY, r (std/manJ 1 5.15 1 18.94 1 -191.62
COV, both replic. I I I
Observation: (1) 1 28.7444 I 16.2663 1 -66.3679
(atm-3/m3] (2) 1 26.85M 16.3059 -59.9751

(3) 1 30.4330 1 22.6413 1 15.3265
(4) 1 28.3353 1 22.7126 1 15.9034

Injection: (1) 1 1456000 1 124620 I 89349
(Peak AreaJ (2) 1 1468200 1 133500 I 61960

(3) I 311600 1 29722 14991
(4) I 314890 1 29705 1 14857
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04-Nov-86 Resu l t s Summary (cont i nued)

Temperature 4 Temperature 5

RIN Nuber 1-) 21 1 7

REPICATE I-) No. 1 No. 2 No. 1 No. 2

Sroup No. 1 13 1 13
Component ID 102 1 102
Temperature (C) J 25 I 30
Low Vol (ml) 1 30 1 30
High Vol (ml) 1 210 1 210
System Vol (ml) 1 2 250

I I I
Havg: at-3/.3 1 44.4458 I.OE-25 1 424.0461 .OE-25
H,avg:at.-uol/mol I 60358.5 I 552 a
Havg: at-3Imol I 1.09E+00 I I 1.05E+01 I
H, avg: kPa-3/mo 1 110.1827 1 ::::::::
COV, r [std/mmn] 1 56.91 1 189.03
COV, both replic. I I I
Observation: (1) 1 36.7509 -28. 8881
[atu-3/3] (2) 1 81.1478 I 1*:::

(3) 1 23.1345 1 -34.1606
(4) 36. 7500 1 138.8790

Injection: (1) 1 150070 1 1704900
[Peak Areal (2) 1 140090 1649600

(3) 1 31068 1 254850

(4) 1 29002 1 310960

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

# OF POINTS a 5

SLOPE = ERR

Y-INTERCEPT = ERR

R-SUARED = ERR
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96-Nov-86 Results Suamary for Component 3

Temprature I Temp.ature 2 Tenperature 3

RUN Nuuxur ) I 1s 16 I 11

REPLICATE ) No. I NO. I No. I No. I No.1 No.2

Iru ft I IGroup No. I1 I1 I

CoontID 1 3 I 3 1 3
Temperature (C) I t 15 1 26
Low Vol (al) 1 39 39 3
High Vol (81) 1 213 1 210 1 216
System YoI (al) 1 256 I 256 1 256

Havgt at13/m3 I 3.178 1.1E-2 29.3345 1.IE-a I 2.2956 1.E- I
HNavg:atu-ml/mol 1 38714.8 1 385M.9 1 35110.4
H avg: at.-3/uol I 6. 97E41 I I 6. 94E-91 I 6. 33E-91 1I
H avg: kPa-31ol I 7.6713 I 7.2823 1 64.6931
COY, r (std/ean] 1 23.49 1 15.31 1 18.6
COV, both replic. I - I
Obivmation: (1) 1 366247 1 27.2843 1 2L 468
Cate-us3Iu3 (2) 1 39.3879 1 24.5198 1 31.8Ml5

(3) 1 M26544 1 34.86 I 21.4523
4) 1 27 4041 3.728 23.4212

Injection: (1) 1 33823 6615166 1 6471566
(Peak Area] (2) 1 31456 1 685196 1 616766

(3) 1 7636 I 147700 13876
(4) I 6781 I 15 6 1364 I
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86-Nov-86 Resalts Summary (cont inued)

Temperature 4 Teperature 5

UNu e -) I 11 1 11

REPLICATE I0 I No. 1 No. I MD.1 N 2

f . No. I I
C=WW4 ID 1 3 1 3
Teqrat are (C) 1 25 1 36
Low Vol (ml) 1 36 36 I
High Vol (el) 1 210 1 elf
System Vol (-1) 1 256 1 25

Havgs atm-u3/3 33.796 1. OE-2 1 34.1664 1. OE-25
Havg:atu-mol/mol 1 45778.5 479%.6
H, avg: atm-u3/mol I L25E41 I I L 4SE-1 I
H,avgs kPa-W/mol 1 83.5673 1 85.96m
COV, r (std/meanl I 16.31 1 79.75
COV, both replic. I I
Observation: (1) 1 27.6391 1 11.81l
ratm-3/131 (2) I 33.8584 I 12. 1452

(3) 1 32.3777 I 46.8
(4) 1 .9432 1 66.3724

Injection: (1) I 331156 I 738M
(Peak Area] (2) 1 338796 1 971829

(3) 1 71266 1 195910
(4) 1 69MI I 1966

Temperature Regression Parameters:

# OF POINTS m 5

SLOPE - -9. 6E44e

Y-IN7ERCET - 3. E+0

R-SUAJRED - .4974
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04-MOV-86 Result s Summary for Component 103

Temperature 1 Temperature 2 Temperature 3

RUN Number -) 2 1 16 1 28
111 1 I-

EPLICATE -) I No. 1 No. 2 1 No. I No. 2 1 No. 1 No. 2

Group No. 1 13 I 13 1 13
Caponet ID I 103 I 103 1 103
Temperature (C) 11.3 1 15.2 1 20
Low Vol (ml) 1 30 1 30 I 30
High Vol (ml) 1 210 1 210 1 210
System Vol (al) 1 250 250 1 250

H,avg: at s33 1 35.1714 I.OE-25 1 8.6027 1.OE-25 I 8.2 1. OE-25
H, avg: at.m l/mol 1 45569.0 I 1129L. 6 11251.1
H,avg: at 3/mol I 8.21E-01 1 I 2.04E-01 1 I 2.03E-01 I
H, avg: kPa-m3/mol 1 83.1849 I 20.6253 20.5385
COY, r [std/mean] I 18.99 1 19.10 1 69.26
COY, both replic. I I I
Observation: (1) 1 30.1287 1 6.9932 3.3611
Catm-m3/m3J (2) 28. 8115 1 9.6229 13. 3835

(3) 1 42.0842 1 7.4320 3.389
(4) 1 39.6614 I 10.3624 13. 5762

Injection: (1) 1 431390 I 13660 1 7231
(Peak Area] (2) 1 449800 1 13999 1 7259

(3) 1 91687 1 465 1 3237
(4) 1 92290 I 3785 1 1812
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Rv- Results Summary (cont inued)

Temperature 4 Temperature 5

RIN Number 1) 17 I 3

REPLICATE I No. I No. 2 No. I No.2

Group No. 1 13 1 13
Component ID I 103 I 103
Temperature(C) 25 I 30
Low Vol (ml) 30 I 30
High Vol (ml) 1 210 1 210
System Vol (N1) 250 1 250

H,avg: atm-s3/m3 1 28.5047 I.OE-25 1 126.9938 I.OE-25
H,avg:atm-mol/mol 1 38710.1 1 175353. I
Havg: atm-m3/mol I 6.97E-01 1 I 3.16E+00 1I
Havg: JPa-u/mol 1 70.6641 1 320.1020
COV, r tstdlarn 1 88.64 66.41
COY, both replic. I I
Observation: (1) 1 0451 1 57.0423
Eat.-/m3 (2) 1 58.8 69.2788

(3) 1 7.3113 1 140.9994
(4) 1 39.8W I 240.6549

Injection: (1) I 15173 1 479350
(Peak Area] (2) 1 14619 1 503960

(3) 1 4483 1 94949
(4) 1 2998 1 93575

I II

ANALYSIS COMPLE ...

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -7.SE+03

Y-INTERCEPT = 2.+01

R-SUARED = 0.3205
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R-Nov-6 Result s Summ.ary for Component 4

Tempeature I Temperature 2 Temperature 3

RN Nuuber -) 1 13 1 14 I 15

REPLICATE -) No.1 No.2 No. 1 No.. I No.1 No.2

&roup No. 1 I 1
Component ID 1 4 1 4 1 4
Tomuerature (C) I 1$ 1 15 1 20
LN Vol (a1) 1 38 1 38 38I
High Vol (,,) I 218 1 e10 210
System Vol (ro) I 258 1 25 256

H,avg: ate-3/3 I 4.4272 i.@E-25 I 5.3138 1.lE-25 1 5.8816 i.OE-2 I
H,avg:at-mol/vol 1 579.7 1 6974.2 1 7746.7
H,avg: at-3/uol 1 1.83E-el I I 1.26E41 I I 1.40E-01 I
H1, avq: kPa-3/ol I M 4229 1 12.7312 1 14.1413
MY, r Estdl-m 1 1.76 1 7.83 1 11.47
COY, both replic. I I - I
0bservatio: (1) 4.4321 1 5.1285 1 5.2134
!at-u3/m33 (2) 1 4.5233 5.7465 1 5.2374

(3) 1 4.3324 I 4.9816 6. 3617
(4) 1 4.4207 1 5.4785 1 6.3941

1 3 I I I
Inject ion: (1) I 161440 I 168758 1 16207I
Wak Areal (2) 1 15958 1 157268 1 177390

(3) 1 62286 I 576158 1 576348
(4) I 61565 546338 1 5758
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R-eov- Results Summary (cont inued)

Temperature 4 Temperature 5

RUN Number -) 15 1 15 I
I I I

REPLICATE I-) No. I U 2 No. I No.2 I
I I I

group No. I 1 I 1 I
Copoent ID 1 4 1 4
Teuperature (C) 1 25 I 38
Low Vol (ml) 1 38 1 38
High Vol (m1) I 210 1 218
systm Vol (l) 258 I 258

Havq: at-13 1 7.2406 1.BE-25 1 8.9581 1.E-25
Hav a:at-Uol/ol 1 9832.9 I 12369.3
H, avg: at-M3/ol 1 1.77E-61 1 1 2.23-1 1
Navg: ka-1m1 1 17.9496 1 22.5798
MY, r Cstd/an3 1 4.39 1 2.61
COY, both replic. I I 

Observations (1) 1 7.4M 8.S335
(at-u3/.3) (2) 1 7.5%2 U9.22

(3) 6. 8968 8.7M8
(4) 1 7.38 1 9.8761

Injections (1) 1 2864 1 9545
a k Areal (2) 1 2138 I 94828

(3) 1 9698 1 2698M
(4) 1 623578 1 26585

Temperature Rgression Parameters:

# OF POINTS - 5

SLOPE - -3. 2E.43

Y-INTERCEPT - 9. IE+6

R-SWM r 8.9615
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06-Nov-6 Results Summary for Component 5

Temperature I TemWature 2 Tempature 3

RU Number -) 2 3 1 4

EILICATE I-) No.1 No. No. 1 No. No. I No. 2

GroupNo. 2 2 1 2
Comonent ID 5 1 5
Tem pature (C) I 1s 15 1 2L I
Lool (l) 1 25 25 I 25
High Vol (ml) 1 205 2 I 5 I
System Vol (ml) 1 250 250 1 250

H1avg. atm1-W/3 1 0.87W 1.8E-25 I L "6 1.8E-25 I L.0698 1. OE-25
H, avgtatm-ol/mol 1 90.3 1 79.6 1 93.3
Havg: atm-m3/mol 1 1. 63-03 1 1.4E-3 I 1. 68E-3 I
H,avg: kPa-s3/mol 0.1648 L 8.1453 1 .1783
COY, r rstd/man] I 12.19 1 7.63 I 4.29
COY, both replic. I I I I
Observation: (1) 1 .0748 1 0.0659 1 .730
Catm-m3/m3J (2) .0793 I .O585 I 0716

(3) 1 .060I L 8 I . M
(4) 1 .L51 I L0554 1 L9667

Injection: (1) 1 3920 1 444368 1 534998
[Peak Wh'eal (2) 3644 436690 1 529

(3) 1 1956900 1 231990 1 268930
(4) 1911800 2418M 2709200
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R-NOv-8 Results Su-mary (cont inued)

Temperature 4 Temperature 5

MUN Numb ) 3 1 I

IEPLICATE ) I No.1 No.2 1 No.1 No.2

roup 2 2
Component ID 1 5 I 5
Temperature (C) 1 25 1 30
Low Vol (ol) I 25 1 25
High ol (al) 1 295 1 285
System Vol () I 258 1 25

Havg: at-,3/m3 I 8.61 1.8E-25 I .853 1.E-25 I
i,avq:at-mol/mol 1 87.1 1 131.6
H, avg: atm13/mol 1 1. 57E-C I I 2.37E-3 I
H,avl: kPa-s3/mol I 8.1590 1 L2402
COV, r (std/mean] I 8. 56 L. 56
COY, both replic. I I
Observation: (1) 1 .8634 1 .
(atn-u3/m3) (2) 1 .8575 U . 56

(3) 1 IM I .151
(4) 1 8. 847 I .8077

Injection: (1) 1 666168 I
[Peak Area] (2) I 63311 8338 70

(3) 1 3218688 1 354
(4) 1 332758 1 38943

Temperature Regression Parameters:

# OF POINTS a 5

9 PE = -1.4E63

Y-INTERCEPT = -1.5E+0

R-SOLPREM - 8.4641
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04-Nov-86 Results Suuaary for Component 105

Temperature 1 Temperature 2 Temperature 3

RUN Nuber-) 1 75 1 87 I 100
I I I I-

REPLICATE -) I No. 1 No. 2 No. 1 No. 2 No. 1 No. 2

Group No. 1 14 1 14 1 14
Component ID 1 105 1 105 1 105
Temperature (C) 1 10.5 1 15.3 1 19.5
Low ol (ml) 1 25 1 25 1 25
High Vol(ND 1 205 1 205 1 205
System Vol (1) 1 250 1 250 1 250

1 1 1 1
H,avg: at"131.3 I 0.0522 1.OE-25 1 0.0463 I.OE-25 I 0.08 1.OE-25
H,avg:at-mol/mol 1 67.4 1 60.9 1 113.1

,avg: atm-s3/mol I 1.21E-03 I I 1.10E-03 1 I 2.04E-03 I
Havg: kPa-m3/mol 1 0.1231 1 0.1111 1 0.2065
COY, r [std/ean] 1 33.04 1 39.24 1 11.05
COV, both replic. I - I - --
Observation: (1) 1 0.0706 1 0.0631 1 0.0949
Catmm3] (2) O.061 0.0610 1 0.0904

(3) 1 0.0410 1 0.0314 1 0.0791
(4) 1 0.0344 1 0.0298 1 0.0749

Injection: (1) 1 284150 1 291240 327710
[Peak Area] (2) 1 239340 1 240000 1 30350

(3) 1 1446700 1 1544500 1 1479300
(4) 1 1509700 4 1562100 I 1511100
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04-Nov-86 Results Sum,,ary (continued)

Temperature 4 Temperature 5

RIM Number 1-) 88 1 76
I I

REPLICATE I-) No. 1 No.2 1 No. 1 No. 2

Group No. I 14 1 14
C mponent ID 105 1 105
Temperature (C) I 25.2 1 30
Low Vol (al) I 25 1 25
High Vol (1) 1 205 1 205
System Vol (al) 1 250 1 250

H,avg: atm-3/m3 1 0.0756 1.OE-6 1 0.1075 1.OE-25
H, avg:atw-ol/ol 1 102.7 I 148.4
Havg: at-s3/wol I 1.KE-03 1 I 2.67E-03 I
H,avg: kPa-3/ml 1 0.1875 0.2709
COY, r !std/man] I 11.32 1 4.12
COY, both replic. I - -
Observation: (1) 1 0.0817 I 0.1113
Catm-31m3] (2) 1 0.0841 1 0.1037

(3) 1 0.0672 I 0.1113
(4) 1 0.0694 1 0.1036

1 , I I
Injection: (1) 1 457630 1 673370
OPeak A'eal (2) 1 424430 1 673320

(3) 1 2200900 1 2825700
(4) 1 2175200 1 2921700

ANALYSIS COP-E ...

remperature Regression Parameters:

# OF POINTS = 5

SLOPE = -3.6E+03

Y-INTERCEPT = 6. 06+00

R-SMARED = 0.7784
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*6-Nov-* Results Su mary for Component 6

TemWature 1 Temp-ature 2 Tmperature 3

U Nmlwr ) 6 1 7 I 8
I I I I-

E.PLICRTE ) No.1 No. 2 No. 1 No. I No.1O. 2

ru No. 1 2 2 2
Ca~pmmut ID I 6 1 6 1 6I
Tmopatre (C) I 16 I 15 I 2. I
Low Vol (ml) 1 25 1 25 I 25
High Vol (al) 1 285 1 265 1 265
Systm Vol (1) I 256 1 256 1 250

H,avj: at&-s3/u3 I L.IS 1. OE-5 I L.1188 1. E-25 I 1417 1. BE-
Havg:atm-uo/Mol I 135.7 1 1 .9 1 189.2
H,avg: at /mol I 2.44E-3 1 I 2.81E-3 I I 3.41E-63 I
H, avl: kPa1"/mol I .2477 I .2846 I . 3455
MY, r (std/mw ] 1 7.23 1 1.6 1 1.68
COY, both replic. I -I I I
Observation: (1) I . I6 I .1181 I 6141 I
[atu-s3/m3] (2) 1 .1142 1 1286 . 1394

(3) 1 L 64 I L.1175 . 1440
(4) 1 . l14 I . 1195 1 . 1432

Injection: (1) I 332516 1 409516 I 486316
CPeak ;h'eaJ (2) 1 315895 486 I 493366

(3) 1 141616 16766 I 181796
(4) 1 1378466 16,56666 I 12296
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16-Nov-86 Results Summary (cont inued)

Temperature 4 Temperature 5

RU Number ) 1 7 1 5

EPLICATE -) .o.1 No. 2 1 No.I NO. 2

Group I 2 I
Coqpent 6 I 6
Temperature (C) 1 25 1 36
Lom Vol (ml) 1 25 1 25
Hig Vol (ml) I 25 285
System Yol (Nl) 250 25

H4avg: atus3/3 3 1 8.1476 1.IE-5 I . 1 1.IE-25
H, avg:at-ol/mol I 199.7 262. 7
H4avg: ate-l/ol I 3.6E-43 1 I 4.73E-3 I
Navg: kPa-s3/iol I L3645 1 L 4795
CY, r [std/.an] I 6.76 1 .97
MY, both replic. I I
Obwuvationi (1) . 1476 1 L 18I
(atu-3/3] (2) 1 .L1483 1 .1922

(3) 1 1.1458 1 . 1883
(4) 1 1465 . 1913

Injection: (1) 55616 72734
(Peak Area] (2) 1 52440 7252

(3) 1 26I 1 28
(4) I 261648 1 227696

Temperature Regression Parameters:

*OF POINTS = 5

S.OPE -2.7E4Q

Y-INTERCEPT = 3. SE~4

*-SWED a 6.946
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V6-Nov-86 Results Summary for Component 7

Temperature I Temperature 2 Temperature 3

UM Nw u ) I is 1 11 12
I I I.

RPICATE -) No. t No. 2 1 NO.1 No. 2 1 NO.1 NO. 2

r No. 2 2 2
Componint ID 1 7 1 7 1 7
Temperature (C) I W 1 15 2.1
Low Vol (ml) 1 25 1 25 1 25
High Vol (ml) I 2 1 295 1 295
System Vol (1) 1 250 1 26 1 256

H, avq: atn-1/s3 I I.953 1.E-a I 0.6977 1.IE-a I 6.1221 I.OE-25
H avg:atu-ol/.ol I 12l.9 1 12.2 1 163.0
Havgl at-3/mol I 2.21E-63 I I 2.31E-63 1 I 2.94E-3 I
H, av: kPa-m3/@ol 1 1.2244 1 .2341 1 9.2976
COY, r (std/uaW, I 9.48 1 5.99 I 3.81
COY, both replic. I I -II
Observations (1) 1 6.1663 . 1633 I .1215
(atm-1m313 (2) 1 0.971 I .12 0.1278

(3) .932 I .P I .1164
(4) 1 .646 OW. M I .1225

Injection: (1) 1 S440 553140 I 694176
Peak 'A3 (2) 1 471490 1 528210 1 679760

(3) 1 214596 1 240416 1 279150
(4) 1 223616 1 241566 1 2721966
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16-Nov-86 Result s Summary (cont inued)

Teqwature 4 Tempw ature 5

NM1 -) 11 91

EPLICAME - ) 6 1 mo. a 1 o. 1 No. 2
I I I

sruno. ft 2 1 2I
compoeunID I 7 1 7
Tompwature (C) 1 25 1 30
Low Vol (ol) 1 25 1 25
High Vol (@) I 265 25
Systm Vol (01) I 256 1 256

Favq: atm-m3/s3 I L,1166 1.E- 5 I L,1696 I.E-25
N,avg:atu-uol/ol I 158.3 1 234.2
1, avg: at-13/.ol 1 2.8%-3 1 4.M-3 1
4avg: kPa-.m31ol I ,289 I L4276

COY, r (std/uea I .59 1 4.16
COV, both replic. II
Obervation: (1) . 1160 . 1781
Catu-m3/.33 (2) . 1161 1 L 1677

(3) 1 .1172 1 L 1714
(4) . 1172 . 1612

Injection: (1) I 824190 16 I
CPeak eA] (2) 1 8310 I 196956

(3) 1 3396 1 3579166
(4) 1 3398M 1 376456

Tn pmatwir Regresion Paramters:

#OF POINTS - 5

S1L1PE 2 -2. 6E3

Y-INTERCEPT - 2. 9E+00

R-S E .8591
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04-Nov-86 Results Summary for Component 107

Temperature 1 Temperature 2 Temperature 3

RN Number 1-) 79 1 91 1 104

REPIICATE -) I No. I No.2 No. 1 No. 2 No. I No. 2

6roup No. 1 14 1 14 1 14
Component ID 107 1 107 1 107
Temperature (C) 1 10.5 1 15.3 1 19.5
Low Vol (ml) 1 25 1 25 I 25
High Vol (ml) 1 205 1 205 1 205
System Vol (N1) 250 1 250 I 250

H,avg: atm-3/3 1 0.0506 1.OE-25 0.0994 I.OE-25 I 0.1215 1.0E-25
H, avg:atm-mol/ol 1 65.4 1 130.6 1 161.9
H,avg: atm-m3/mol I 1.18E-03 1 I 2.35E-03 1 I 2.92E-03
Havg: kPa-3/mol 1 0.1194 1 0.2384 1 0.2956
COV, r [std/mean] I 16. 52 1 16.97 1 19.71
COV, both replic. 1 -1-- I I
Observation: (1) 1 0.0607 0. 1128 1 0.1160
catm-m3/m33 (2) 0.0478 1 0.1151 1 0.1513

(3) 0.0532 1 0.0838 1 0.0935
(4) 1 0.0409 0.085 1 0.1251

Injection: (1) 1 193660 1 1 265060
[Peak rea] (2) I I5 1 230970 I 239940

(3) 1 1040900 1 1099300 1 1090600
(4) I 112100 1088800 950770
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04-NOV-86 Results Summary (continued)

Tamperature 4 Temperature 5

RIN Number i 92 8o

REPLICATE I No. I No. 2 No. I No. 2

Group No. 14 1 14
Ccmpoet ID 1 107 I 107
Temperature (C) 1 25.2 1 30
Low Vol (ml) I 25 I 25
High Vol (ml) I 205 1 205
System Vol (ml) I 250 1 250

H, avg: at13/W3 0.1231 I.OE-25 I 0.1501 1. OE-a5
H,avg:atm-uol/mol I 167.2 1 207.2
H,avg: atm-3/mol I 3.01E-03 I I 3.73E-03 I
H,avg: kPa-m3/mol 1 0.3053 1 0.3782
COY, r [std/meanJ 1 20.19 1 4.92
COY, both replic. I I
Observation: (1) 0. 146 0.1525
[atm-m3/m3] (2) 1 0.1429 0. 1414

(3) 1 0.1029 1 0.1588
(4) 1 0.1003 1 0.1475

Injection: (1) 1 419960 1 578310
(Peak Area] (2) 1 35661 591410

(3) I 1535000 1 2065800
(4) I 1553600 I 2151100

ANALYSIS ONLETED...

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -4.5E+03

Y-INTERCEPT = 9.2E+00

R-SMRED n 0.81%
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6 Resu It s Summary for Component 8

TupeWature I Teopeature 2 Temprature 3

RUN sumb ) 1 14 1 15 1 16

REPLICATE I I No. No2 1 I ft. No2 1 No. 1 No. 2 I

6roupNo. 2 1 2 1 2
C mpoimnt ID I 8 I 8 I 8 I
Teopxratur (C) I to 15 26.1
Low ol (ml) 1 25 1 25 1 25
High Vol (l) 1 25 1 265 1 2
Systm Vol (61) I 256 1 258 1 258

H, avg: atu-.s3/3 1 1.9912 1.IE-25 1 6.9918 .IE-25 I .1875 1. lE-a I
Hgav:ato-olI/sol 1 117.6 1 12L5 I 143.6
H,avg: atr-s3/sol I 2.l12-3 1 I 2.17E-63 I I 2.59E-3 I
Hlavg: kPa-3/mol I .2148 I L 22 I S.26M
CO, r (std/mae I 5.03 1 5.59 1 4.6
COV, both replic. I I - II
bmhuatioft (1) t .667 IO.6JI I . 1129

(at"13/s33 (2) I .M I 1 O I. .175I
(3) 1 .NM3 I .4677 I 175
(4) 1 .M8 I L6671 I . 162

II I I I
Injwtions (1) 1 2542 1 239616 36626
(Peek Area] (2) 1 262276 1 2771 1 343968

(3) 1 1198M I 129m 1 1486106
(4) 1 117396 1 12966 I 152156
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R6-Nov-6 Results Suauary (continued)

Temperature 4 Temperature 5

RMN Nur 1) 15 1 13

EPLICATE -) No. I No. 2 1 o.1 No. 2

Group No. 1 2 I 2
ComponeMt a a I
Temperature (C) 1 25 1 3I
Low Yol (01) 1 25 1 25I
High Vol (al) I 25
System Vol (al) 2 25

H, avg. atm-3/3 I I.1296 1.E-a I I.1563 1.IE-€a
14,avg:atr-ol/nl I 176 I 215.8
H,avg: atn-m3/.ol I 3.17E- 1 1 3. 89E-3 I
H,avq: kPa-W3/ol 1 6.3212 1 L39i
COV r [std/man I L35 9.17
MY, both replic. I I
Obirvation: (1) 1 L 1426 1 L 1741
Cat.-.3/e3 (2) 1 i.1273 I L1571

(3) . 1315 1 . 1549
(4) 1 L 1167 . 1391

Injections (1) I 463376 1 54%39
CPa" $k a] (2) 1 443778 1 514710

(3) 1 171460 12279
(4) 1 1 M 1 19314M

Temperature Rmression Parameters:

OF POINTS - 5

SLOPE a -2.7E+63

Y-INTERCEPT x 3.4E9

R-SO.WD = L9411
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04-Nov-86 Results Sumaary for Component 108

Temperature I Tempeature 2 Temwature 3

RUN Nuber -) 83 196 107

SLUCTE -) I ND.I N.2 1 N. No.1 No.2 1 No.1 No.2

Srmp No. 1 14 I 14 1 14
CampWentID 1 108 1 106 1 108
Temperature (C) 1 10.5 1 15.3 1 19.5
Low Vol (ml) 1 25 1 25 1 25
High Yol (ul 1 205 1 205 1 205
System Vol (,1) I 250 1 250 1 250

H,avq: atm-m3/s3 I 0.0700 I.OE-25 1 0.0909 1.OE-25 I 0.1034 1.OE-25
Havq:at-m1/l I 90.4 I 119.5 1 137.9
H, avg: ata-3/mol I 1. 3E-03 1 1 2.15E-03 1 I 2.48E-03 I
H,avg: kPa-3/mol 1 0.1650 1 0.2181 1 0.2517
COY, r rstd/man 1 21.53 1 13.64 I 16.65
CV, both replic. I I I I
Observation: (1) 1 0.0778 1 0.1017 I 0.1089
Cato-4/m3] (2) 1 .0.066 0.1016 1 0.1241

(3) 1 0.0537 1 0.00M 1 0.0037
(4) 1 0.0615 1 0.0601 1 0.0970

Injection: (1) 1 216910 1 26 0 290240
rPeak rea] (2) 1 190240 1 23660 1 25 0

(3) I 1064100 1 1148300 1230600
(4) 1 1017500 1 1148700 I 1154800
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04-Nov-86 Result s Summary (cont i nued)

Temrature 4 Temperature 5

U Number-) I 97 1 84

fPLICATE I-) NO I NO 2 1 No. 1 No. 2

Group No. 1 14 1 14
ComponentID 1 108 1 108
Tmperature (C) 1 25.2 1 30
Low Vol (ml) 1 25 1 25
High Vol (ml) 1 205 1 20
System Vol (61) 1 250 1 2w

H,avg: at-u3/m3 1 0.1159 1.OE-25 0.1607 1.OE-::::
, avg:atu-uol/uol I 157.6 1 221.9

H,avg: at-s3/.ol I 2.64E-03 1 I 4.OOE-03 I
H,avg: kPa-u3iol 1 0.2876 1 0.4050
COY, r Estd/wan] 1 1.69 I 10.89
COY, both replic. I
Observation: (1) 1 0.1171 1 0.1765
Catn-3/3] (2) 0. 1181 1 0.1461

(3) 1 0.1138 1 0.1752
(4) 0.1148 1 0.1450

Injection: (1) 3M280 564590
[Peak AreaJ (2) 3300 I 5620

(3) 1 159020 1 1858000
(4) 1 1583700 I 2063900

ANLYSIS CO TE ...

Temperature Regression Parameters:

# OF POINTS a 5

SLOPE - -3. 6E+03

Y-INTERCEPT = 6. 4E+00

R-SARE]D = 0.%71
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rA-Nov-86 Result s Summary for Component 9

Temperature I Temperature 2 Temperature 3

Number ) 1 2 1 1 1 2

FLICATE ) No. 1 No.2 No. 1 No.2 No.1 No.2

roup No. 1 3 1 3 1 3
ComponntID 1 9 1 9 1 9
Temperature (C) I I@ 1 15 1 20.2
.M Vol (81) I 38 1 36 1 38
High Vol (01) 1 210 1 216 1 210
Systm Vol (-1) 2N61 256 1 256

H,avg: atm313 I I.1228 1.IE-25 1 I.1528 1.9E-25 .1969 I.E-25
H,avg:atm-uol/,ol I 156. 4 1 2 .6 263.1
H, avg: at"m3/mol I 2. 8E-43 1 I 3.61E-3 1 I 4.74E-3 1I
H, avg: kPa-u3/mol I . 2891 I 6.3661 .483
CIV, r (std/man) 1 5.36 1 5.64 I 5.62
COY, both replic. I - - I I
Observation: (1) I .12M I . 1519 1 .241
Cat-/03) (2) . 1365 1 6.1623 1 .264

(3) I . 1152 . 1435 .1855
(4) I . 124a I . IS I L.18%

Inject ion: (1) 1 429 1 545326 1 695270
Peuk Area] (2) 419238 533 I 659 0

(3) 1 162 1 185826 I 262536
(4) 15686 1796M 28138
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e-Nov-86 Result s Summary (cont i nued)

Temperature 4 Temp ature 5

UNube -) 1 3 1 12
I I I

FPLICATE ) No. 1 No. 2 No. I No. 2

&W upNo. I 3 1 3
Co"oatrID 1 9 1 9
Teupemature (C) 1 25 1 38
Lo Vol (ul) 1 36 36 I
High Vol (ml) 1 216 I 210
System Vol (Nl) I 250 1 25

Havg: ato-3/m3 1 0.1909 1. E-25 I 0.2516 1. IE-25
14, avg:atu-mol/vol I 278.1 1 347.5
H, avg: at.-s3/uol I 4.87E-3I I 6.26E-63 I
H,avg: kPa-u3/wol 1 6.4936 1 .IL6343
CMY, r Cstd/man] 1 2.11 1 1.93
COV, both replic. I I
Observatiom (1) 1 .266 I .2459
Catu-W/m3 (2) . 7 I .25 al

(3) . 1948 1 .31
(4) . 1971 1 . 2574

Injection: (1) I N2738 1 161iM
IPeak fa] (2) I 811760 I 106736

(3) 1 243170 1 27418M
(4) 1 24166 1 2714M

Temperature Regesion Parameters:

# OF POINTS a 5

SLOE a -3.2E+93

Y-INTERCEPT x 5.E+00

R-SGI:RE 2 .%59
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96-Nov-86 Results Summary for Component 16

Temprature I Temp-atve 2 Temerature 3

U N ber-) 1 6 1 5 1 6

EPLICnTE - ) I t. NO .2 1 No. I Nt.2 1 N6 I o2 I
I I I I

Grow No. 1 3 1 3 1 3
Capoiw t ID I 1s 16 I 6s
Te pature (C) I 16 I 15 2.2
L Vo (l) 1 36 1 3 3I
Hig Vol (01) 1 216 1 216 I 216
System Vol (21) 256 1 as 1 251

H,avl: ate-Q3/3 I LIM9 1.IE-25 I 0.2944 1.IE-25 I O.26 1.IE-25
H, avg:at*-wo!,ol I 233. 3 268. 2 358.
H, avg: atu-631mol I 4.2E-3 1 4. 8E-63 I I 6.45.-3 I
Havq: kP"I/mol I L 5 I L 4897 0 .6537
MY, r Cstd/man] 5.18 1 4.13 1 251
CY, both replic. I - I - I
Observationt (1) 1 0.1839 I .236 I .2624
[atu-3/u3 (2) 1 . IM I .2148 . 2741

(3) 1 . 1699 1 .1942 2M
(4) . 1777 I L2W I L 2736

Inject on: (1) 5757 I 71M56 884196
Weak Area] (2) 1 547166 1 6997 883276

(3) 1 1766166 1 2942 1 222
(4) I 171916 2631M I 21638
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06-NOv-86 ResuLts Suamary (cont inued)

Tmperature 4 Temperature 5

Numbe- -) 1 7 14

EPLICATE - I NO.1I N 2 1 O I N O.1 No2

sroupNo. 1 3 1 3
Co Donnt 1 1 
Tepature (C) 1 25 36
Low Vol (ml) 1 36 3 
High Vol (l) 1 216 1 216
System oI(l) I m 26

H Jq: at"u3I3 I .3141 I.IE-25 I L,3796 1.86-2 I
14avf:atu-iol/.ol 412.9 1 524.4
H, avl: ats-4/mol I 7.44E-3 I I 9.45-3 I-I
H, avg: kP"/ml I L7536 I L 9572
CaW, r std/man] I 1.91 1 2.14
COY, both replic. I I
Obwvation: (1) 1 29 M 1 L3821
Catm-3/m3) (2) 1 6369 I . 3895

(3) .2M I L.36
(4) U33 I L3773

Injection: (1) 10789M I 1367
Peak Area] (2) 1 1079M I 1366 1

(3) 1 25106 1 263996
(4) 1 244926 1 MU

TmpWature Regression Parameters:

0 OF POINTS = 5

LOPE x -3.S.4*3

Y-INTEREPT = 6.9E+0

R-MRJ)ED = . 9889
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R e-Nov-6 Results Summary for Component 11

Tepeature I Tempraturt 2 Temperature 3

RUI Nwub ) I 16 1 9 16
II I I

EPUICATE - ) No. No. 2 1 No. No. 2 No.1 No.2

rOpU No. 1 3 1 3 1 3
Comonent ID 1 11 1 11 1 11
Teperatre (C) I I@ 1 15 1 2.2 
LouVolo(l) 31 1 30 I 3I
High Vol (ml) 213 I 216 I 216
System Vol (ml) 1 256 1 258 1 250

H, avg: atm-u3m3 1 1768 I.SE-25 I L.239 1.EK-5 I L.2483 1.06-25
H, avq: atm-wol/mol I 22. 275.4 1 331.8
H,avg: atm-%3/mol I 4.IIE-63 1 1 4.96E-3 I I 5.98E-03 I
Havs: kPa-*3/ol 1 6.4161 1 0.2 I 6.657
COV, r stdlmean] I 4.71 2.31 1 3.1
COV, both replic. I -I -I
Observation: (1) . 189 I L62M L I 02464

atm-m3/m3] (2) 1 .1841 1 L2158 I L.2573
(3) . 1694 L 239 1 I2M
(4) . 1696 .212 I 02501

Injection: (1) 1 53928 1 671850 I
(Peak Area] (2) 1 516368 I 661736 814799

(3) 1 16638 15 1 2164106
(4) 166 189580 2168-0
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06-Nov-86 Results Suamary (cont inued)

Temperature 4 Tempeature 5

U MN modr ) it 1 17

REPLICATE ) No. 1 NoO I No.1 No.2

roup No. 1 3 I 3
Coupomt ID 1 11 11I
Temperature (C) 1 25 30
Low Vol (ml) 1 30 3 
High Vol (ml) 1 219 1 21I
System Vol (ml) I 2 256

H,avl: at"3/m3 I .341 1.IE-25 I .3567 1.6E-25
Havg atM-ol/ml 1 413.6 1 4w- 5
14,avg: atn-m3/mol I 7.44E-63 I I L7E-3 I
H,avg: kPa-3/ml I .7M8 I .891
MYV, r (std/man] 1 4.67 1 2.56
CMV, both replic. I - I
Observations (1) .2956 1 L M
[at"131m3] (2) . 3194 . 3675

(3) 1 . 289 I .346I
(4) 1 L3124 1 .3583

Injection: (1) 1 1636296 126186
CPeak Area] (2) 1 16156 118170

(3) 1 24847M I 2492760
(4) 1 22886 1 24366

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE - -3.3E+e63

Y-INTERCEPT a 6. 3E+%

R-SGU.NED = 0.9978
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06-Nov-86 Results Sum,,ary for Co,,ponent 12

Temerature 1 Temperature 2 Temperature 3

E Nuber 1 14 1 13 1 14

EPLICATE ) I No.1 No. 2 t. I No. 2 No.! No.2

Group No. I 3 1 3 1 3
Component D 1 12 1 12 1 12
Temperature (C) I10 15 1 22
Lo Vol (ol) 1 36 1 3I 3 I
High Vol (ml) I 216 I 210 1 216
System ol (R) 1 25 25 1 256

H, avg: at-1/.3 1 6.2445 1.IE-25 1 0.3691 1. OE-5 I 6.3659 1. OE-2
Havg:atm-ol/.ol I 315.3 1 45. 7 1 489.0
H, avg: atu-3/uol I 5.68E-3 1 I 7.31E-93 I I 8.81E-13 I
H,avg: kPa-l/mol I .5756 . 7407 1 .8926
COY, r (std/en] 1 3.45 1 4.82 1 1.24

COY, both replic. I I I I
Obsewvation: (1) .2396 I L.31 I .3715
Catm-/.3) (2) 6. 2533 L 3275 I 63659

(3) .2357 1 .2911 I . 3666
(4) I L 2499 1 .3676 I .3664

Injection: (1) 2365M 1 3M3 I 3682
(Peak Area] (2) 1 23466 1 288510 1 359216

(3) 62856 679916 I 738160
(4) 1 607348 1 656 I 737636
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86-Nov-86 Results Summary (cont i nued)

Temperature 4 Temperature 5

RuNumber ) 15 28

EPLICATE I-) No. I No. 2 1 No. I No. 2

Group No. I 3 1 3
ComponentID 12 12
Temperature (C) 1 25 I 38
Los Vol (9l) 1 38 1 31

High Vol (m1) 1 218 1 218
System Vol (ml) 1 251 25

H,avgs atmn-W/3 I L4399 I.E-25 I . 1. E-25
H,avg:atn-ul/ool 1 597.4 1 759.7
H, avg ( atu-u3/mol 1 1.8E-W I 1 1.37E-1 I

H, avg: kPa-3/ol I I.86 1.3868

COY, r Estd/men 1 2.62 1 1.38
COY, both replic. I I I

Observation: (1) 1 9.4342 1 L551i
atm-3/3] (2) 1 L4529 1 L. 5544

(3) .40 I .5459
(4) 1 .4455 1 .5419

Injection: (1) 1 462959 1 558
(Peak Area] (2) 45774 1 547968

(3) 1 1 846340
(4) I 814698 I 858728

Temperature Reression Parameters:

# OF POINTS - 5

SLOE = -3. 7E+63

Y-INTERCEPT = 7. 8EQ

R-SUARED - .9968
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Results Summary for Component 13

Temperature I Temperature 2 Temperature 3

Numbr-) 1 17 1 16 1 17

EPLICATE IO I N .21 N .I N .21 No. I No. No2

GroupNO. 1 3 1 3 1 3
ComponentID 1 13 1 13 1 13
Teuperature (C) I 16 1 15 1 28.2
Low Vol (ml) 1 36 1 31 36
High Vol (ml) 1 216 1 21e 1 213
Systam vol (l) 256 256 256

1, avg: at-m/1m3 I I. 192 1.@E-25 I L.2764 1.IE--25 I . 36 1. E-25
H,av :ata-l/ml 1 245.3 362. 7 1 1. 0
I,avq: at-m/ol I 4.42E-W 1 I 6 54E-3 1 I 7.35E-3 I
H,avg: kPa-3/mol 1 8.4478 1 L.6622 . 7448

OY, r (std/man 1 7.48 1 2.97 1 4.71
COV, both replic. I I -II
Observation: (1) I .2906 I LM27I I 2884
atul 3)m (2) 1 6.24 I .2%1 I .39

(3) I . 1764 1 .26M I . 3694
(4) . 1796 . 2736 1 L3226

I I II
Injection: (1) 1 628748 1 769586 ' 897756
(Peak Weal (2) 1 1 748456 1 93856I

(3) I 1948 186 1 2128166 1
(4) 1836& 6 183361 1 27196e
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R6-Nov- Result s Summary (cont i nued)

Temperature 4 Temperature 5

M Nber ) I 18 23

RPLICATE I-) Nc I o.2 1 No.1 No.2

&roupo. 3 1 3
Coam.pone I)13 1 13
Temperature (C) 1 25 1 3I
Low Vol (ul) 1 3I 36
High Vol (l) 1 216 1 216
System Vol (01) I 25 1 256

H,av: at-3/3 I L.3237 1.IE-25 I I.4136 1.6E- I
Havgsatu-ul/uol 439.6 1 571.1
H, avg: atu13/.ol 1 7. E3 1 I . I -61
H avg: kPa-uol I 6.24 1.6425
COY, r [std/mar 1 1.42 1 4.48
COY, both rMplic. I I I

Observation: (1) 1 6.3271 1 .4184
(atu13/u3] (2) 1 .3281 I . 4359

(3) 1 .31e I .3917
(4) 1 L.3212 I 6.4883II4 I. II.

Injection: (1) I 116276 1 139726
[Peak Am] (2) I 114456 1 1

(3) 254376 I 2595
(4) 2 1 254I

Tempeature Regression Parameters:

I OF POINTS = 5

SPE = -3.;E)3

Y-INTERCEPT a 6. IE+9

R-SIIREI) z I.9335
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11-I Results Summary for Component 113

Temperature I Temperature 2 Temperature 3

RIN Nmber ) 50 1 69 2

PLICArTE ) No. 1 No.2 No. 1 No.2 No.1 No.2

Group No. 1 15 1 15 1 15
Com"omt I 1 113 I 113 1 113

Temperature (C) 1 10 1 15.2 I 19.9
Low Vol (al) 1 30 1 30 1 30
High Vol (al) 1 210 1 210 1 210

System Vol (ml) 1 250 1 250 I 250I

H,avgs at..3/m3 1 0.1403 1.OE-25 1 0.1906 1.OE-- 1 0.2499 1.OE25 I
Havg:at-lol/mol 1 180.9 1 250.3 1 333.5

,avg: atm -/mol I 3.2SE-03 1 I 4.51E-03 I I 6.OIE-03
14aq: kPa-3/mol I 0.3303 1 0.469 1 0.6068
COY, r (std/mni 1 0.63 I 5.64 1 3.46
COY, both rplic. I -I -I
Obervations (1) 1 0.1403 1 0.1860 1 0.2534
Catm-3/m3 (2) 1 0.1392 I 0.1783 0.599

(3) I 0.1414 1 0.2031 1 0.2400

(4) 1 0.14W 0.1949 1 0.2462

Injection: (1) 5080 1 692M0 99370
(Ptak Areal (2) 1 50450 I 720 %1960

(3) 1780800 1 2124200 1 2551400
(4) 1 1787700 1 2173100 I 2512900
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R- ue8 Results Suamary (continued)

Temperature 4 Temperature 5

RUN Numbr ) 70 1 52

REPLICATE -) I No.1I No. 2 1 No.1I NO. 2 I

sroup No. I 15 I 15I
Component ID 1 113 1 113
Temperature (C) 1 25.15 1 30
Low Vol (ml) 1 30 1 30
High Vol (.1) 1 210 I 210
System Vol (8l) I 250 1 250

H,avg: at-31M3 0.3220 1.OE-a 1 0.437 1.OE-a5
H,avg:atu-mlmol I 437.4 1 W5 I
H, avg: at-3/wol I 7.88E-03 I I 1. 0E-02 I
H, avg: kPa-m3/uol 1 0.7986 I 1.060
MY, r [std/mean] I 2.97 228
COV, both replic. I
Observations (1 1 0.3217 1 0. 418B
(at"-u3/3] (2) 1 0.3337 1 0.4346

(3) 1 0.3103 1 0.4129
(4) 1 0.3221 I 0.4285

Injection: (1) 1 1192500 1 1487300
Peak Area] (2) 1 1165400 1 1473000

(3) 1 2637500 1 2761100
(4) 1 2575300 2692400

AI.YSIS COMPLETED

Temperature Regression Parameters:

# OF POINTS = 5

SM = -5.403

Y-INTERCEPT - 1.2EO1

R-SUED - 0.9994
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06-Nov-86 Results Suma ary for Component 14

Temperature I Temperature 2 Temperature 3

U Number -) I 2 2 3
I I

FPL[CATE -) N( I No. a I N No. o. I N No. 2

Sroup No. 1 4 1 4 1 4
Component ID 1 14 1 14 1 14

Temperature (C) I 10 1 14.9 29.1
Low Vol (ol) 1 25 1 25 1 25
High Vol (ml) 1 295 1 285 295
System Vol (ml) 250 1 259 1 259

H,avg: atm-s3/m3 I L.1641 1.AE-25 I .2983 1.0E-25 I .2395 I.E-25

H,avg:at-wml/nol 1 211.6 1 273.2 1 307.9
H, avg: at"-3/mol 1 3.B1E-W3 I I 4.92E-63 1 1 5. 3M-Q I
H,avg: kPa-3/mol I 0.3863 1 0.4988 1 8.5621
COY, r (std/man] 1 5.25 1 7.83 1 2.61
COV, both replic. - - I I
Observatiom (i) 1 L16 6.229M I L.2276
Eatm-3/u3] (2) I . 1746 1 .2894 . 2374

(3) . 1537 1 .2064 1 I .223
(4) I 0.1654 I . 1887 1 0.2334

Injection: (1) 1 8423 128M I 13874M0
(Peak Area] (2) I 816370 1 113230 1372680

(3) 2030 I 33%3M I 39180
(4) 1 2787700 1 358390 381650
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R6-ov-86 eResults Summary (continued)

Temperature 4 Temperature 5

i4 Number-) 3 3
I-

AEPICA'E I-) N. 1 No.a I NO.1 No. 2

arop No. 1 4 1 4
CompointID 1 14 I 14
Temperature (C) 1 25 1 36
Low Vol (@) 1 25 1 25
High Vol (ml) I 5
System Vol (8l) I 256 256

H avg: at-s3/u3 I .2623 1.IE-a5 I L3246 1.OE-25
H,avg:at.-ll/.ol 1 356.2 I 448.3
H,avg: atu-3/mol I 6.42 -43 1 I L6-31 I
H, avg: kPa-3/.ol I 6.6593 1 .8183
COV, r [std/lan] I .69 1 1.34
COVI both replic. I - I
Observation: (1) 1 .265 I L3261
ratu%-3/33 (2) . 2631 1 .3298

(3) 1 .2616 1 L,3195
(4) .L2641 I . 3232

Injection: (1) 1 146496 1 267
CPeak Area] (2) I 14688 1 2644166

(3) 1 379686 1 462816
(4) 1 377326 4592MI

Temperature Regression Parameters:

# OF POINTS x 5

SLOPE -3 E+63

Y-INTERCEPT a 5. iE46

R-SLARED = 0.9828
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esResu l t s Suamary for Component 15

Temperature 1 Temperature 2 Temperature 3

WiN mber- 1 2 I 2 1 3I

O.LCATE I-) . I N. 2 O. I o. I No. N.2

Group No. 9 1 9 1 9
ComponentID 1 15 1 15 5
Temerature (C) I 1o I 15 26
Low Vo(l) I 21 1 21 1 21
High Vol (l) 1 21 1 201 1 261
System Vol (Nl) I 25 1 256 6

14 ,1: ati-m3/3 I I.1421 1.IE-5 1 3.1643 1.8E-25 1 0.1879 1. 1E-25
H,avg:atw-ol/ol 1 183.2 1 215.6 1 256.8
14, av: ate-m3/iol I 3.3@E-43 I 3. 88E-3 1 1 4.52E-93 I
1, avq kaP-m3/ol I .3345 1 L 3936 1 L4579
COV, r (std/n] 1 1.56 6.35 1 4.83
COV, both replic. I I - I
Observations: (1) 1 .1397 1 L 1518 I 1.1933
at in-3/3 (2) 1 L 1431 1 .1626 1 L 1976

*(3) I .1416 . 1657 .1783
(4) . 1445 , L 1771 1 L.1823

Injection: (1) 1 41344 5 675
(Peak Areal (2) 42756 58237O 637728

(3) I 1661M6 2866406 1 216356
(4) 1 1638M 19356 1 213356
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06-Nov-86 Result s Summary (cont inued)

Temperature 4 Temperature 5

M Nuber ) 3 1 3

REPLICTE -) I NO. NO.2 1 N. I N.2

Srp No. 1 9 1 9
Co.p t ID 1 15 1 15
Tumperature (C) 1 25 1 39
LU Vol (ml) 1 21 1 21
High Yol (ol) 1 291 1 291
System Vol (m) 1 25 1 259

H, avg: atn-Q/u3 I .2156 1.IE- I I.295 1.OE-25
Havg:atu-vol/.ol I 292. 8 I 399. 7
H,avg3 atu-01ol I 5.28E-3 I I 7.29E-63 I
H avg: kPa-3/ol I I.5345 1 I.7297
COY, r [std/ward 1 4.72 1 5.24+
COY, both replic. I I -
Obwvatian: (1) 1 .229 I L2965
[at"/31 (2) 1 .2256 I L 3657

(3) 1 .256 I .2726
(4) 1 .263 I . 1

I I I
Injection: (1) 1 7439 964814
[Peak Area] (2) 1 6687N 1 928316

(3) 1 297339 1 2 5 I
(4) 1 1 2328

Temperature Regression Parameters:

# OF POINTS z 5

SLOPE = -3.2E+93

Y-INTERCEPT = 5.5E+00

R-SWARED = 8.9677
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e-Nov-6 Resu1t s Summary for Component 16

Temperature 1 Temperature 2 Temperature 3

RU Number-) 1 11 1 11

EPLICATE - I No.1 N o.2 I o. 2 1 O No. N. 2

Group No. 4 1 4 I 4
Cmupw * IID 16 1 16 1 16
Temperature (C) I 1s I 14.9 1 26.1
Low Vol (ul) 1 25 1 25 1 25
High Vol (0l) 1 265 1 2 5 1 295
System Vol (El) 25 1 258

t4,avg: at.-1/3 I .2573 I.SE-25 1 9.3454 1.1E-25 I 8.4672 1. IE-25
Havg:atu-lo/mol 1 331.8 I 453.1 1 543.8
H,avg: atv-s3/vol I 5.98E-63 I I S. 16E-3 1 I 9.8K-93 I
H,avg: kPa-m3/@ol 1 6.6058 1 I.8272 1 0.9928
CON, r [std/wan] 1 6.02 1 9.57 1 53.81
COY, both replic. I - I I
Obseration, (1) 1 L Z758 I IL3132 1I .33
Cato-m3/m3 (2) 1 6.2623 1 S. 326 1 0. 249

(3) 1I .2519 1 63693 1 6.6279
(4) S. 2393 S.3781 I 6.562

II I
Injection: (1) I 3460 1 4877 1 4376
Peak Area] (2) 1 3296 I 5459 1 8664

(3) 1 8492 1 11192 1 12154
(4) 1 8774 1 11611 1 13165
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06-Nov-86 Result s Suamary (cont inued)

Temperature 4 Temperature 5

RUN ube -) 1 12 1 11

REPLICATE -) I No. I No. 2 No. I NO.2

Gro p No. 1 4 1 4
Component ID 1 16 I 16
Temperature (C) 1 25 1 38
Lou Vol (ml) 1 25 I 25
High Vol(.l) ( 205 1 285
System Vol (0l) 1 258 I 250

Havg: ate-*3/3 I S.5257 1.9-25 I 0.7479 1.SE-25
H,avg:at.-uol/ol 1 713.9 182.7
H, avg: atu-3/mol I 1. 29E-62 I I. 86E-* I
H,avg: kPa-3/ol I . 3832 1 1.8852
COY, r Istd/mean.] 5.52 I 5.67
CoV, both replic. I I

Obser ation- (11 1 I.5611 1 9.8096
[atm-3/m3] (2) 6. 5319 1 L 7511

(3) . 5184 1 L 7429
(4) . 4913 . 6971

Injection: (1) 1 118 17893
(Peak Area] (2) 1 9555 16186

(3) 1 15443 I 2884
(4) 1 16818 1 216

Temperature Regression Parameters:

I OF POINTS = 5

SLOIE = -4. 7E+63

Y-INTERIWPT = 1. IE+91

R-SIWARED = 8.980
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06-Nov-6 Resu l t s Suamary for Coaponent 17

Temperature 1 Temperature 2 Temperature 3

RU N uber-) 1 16 1 14 1 15 I
I I .I I-

AEPLICATE -) I No. No. 2 1 No.1 No. 2 1 No. I No. 2

Group No. 1 4 1 4 1 4
Component ID I 17 1 17 1 17
Temperature (C) I18 14.9 1 29.1
Low Vol (ml) 1 38 1 38 1 38
High Vol (ml) 1 218 1 218 1 218
System Vol (R) 258 1 258 25

I I I I
H,avg: at-s3/13 I .L1589 1.1E-25 1 0.1776 1.0E-25 1 8.2992 1.0E-25
H,avg:atmuol/mol I 194.6 1 233.0 1 279.4
H, avg: atm-3/mol I 3.51E-43 I I 4.20E-, 1 1 5.M-43 1
H avq: kPa-13/mol 9. 3552 S. 4253 G. 5180
COV, r Cstd/mean] I 1.66 1 2.38 1 3.61
COY, both replic. I .I .I
Observation: (1) 1 S.1518 . 1827 I .2126

atm-u31/3) (2) 1 L1538 I L1779 1 .296
(3) . 1480 1 . 1772 1 .2178
(4) . 1499 1 L.1724 1 .2856

Injection: (1) 1 128310 I 25480 I
(Peak AreaJ (2) I 1698 1 2 898 268438

(3) 1 437318 1 6368581 731098
(4) 1 434468 1 6452 755368
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6-Nov-86 Results S mm a ry (continued)

Temperature 4 Temperature 5

U Number 1-) 17 1 15

I I I
REPLICATE I-) No. 1 No. 2 1 No. 1 No. 2

roup No. I4 4

Component ID I 17 1 17

Temperature (C) 1 25 1 38
Low Yol (ol) 1 38 1 38I
High Vol (ml) 1 218 1 219
System Vol (ml) 1 2 1 258

Havg: at-m3/m3 I .2281 1.8E-25 1 9.3897 1.BE-25 I
Hf avg:at.-mol/mol 1 309.8 1 427.7
H, avg: at-w3/nol 1 5. 5E-3 1 7.7E-043 I

H4,avg: kPa-m3/mol 1 6.5655 1 L7887

COY, r (std/mnJ 1 1.97 1 1.12
COV, both replic. I I -

Observationt (1) 1 228 I L.387
(atwa-3/.3) (2) 1 . 2228 1 L3139

(3) 1 .2335 1 L 3856
(4) 1 1.2294 1 L.3107

Injection: (1) 1 25959 I 43380
(Peak Area] (2) 1 264030 438M

(3) 1 711738 I 933
(4) 719228 1 9729e@

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE z -3.2E+03

Y-INTERCEPT = 5.6E+0

R-SOL RED a 6 9682
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06-Nov-86 Result s Summary for Component 18

Temperature 1 Temperature 2 Temperature 3

UM Number I 1 1 2

REP LITE ) No.1 NO.2 o.1 o No. 1 No. 2

Group No. 1 5 5 I 5
Component ID I1 18 18
Temperature (C) I to 15 2.2
Los Vol (al) I 25 25
High Vol (ul) 1 295 1 295 1 295
System Vol (2l) 1 250 1 256 258

H,avg: atu-/3 1 0.1583 1. OE-5 I IL1929 1.SE-25 1 6.2349 1.E-25
Havg:at-lol/wl 1 294.1 1 252.1 1 312.7
H,avg: atu-s3/mol I 3.68E-063 I 4.54E-3 I I 5.63E-3I

H, avg: kPa-31ol I IL3726 1 I L 4681 1I . 5768
COV, r rstd/ean] 1 2.43 2. 66 1 1.92
COV, both replic. I - I -II
Observation: (1) . 1638 1 1.1946 1 .2395
Catu-31m3] (2)- 1 .1588 . 1978 0.2m

(3) . 1577 1 .1864 1 . 2348
(4) . 1536 1 . 1894 .2285

Injection: (1) IL388 1 1825986 1 21810
EPeak Area] (2) 1 1689108 1 1779780 I 2149368

(3) 1 5642609 I 5673700 1 565300
(4) I1 2490 I 5619986 1 684

1 65



Se-Nov-6 Result s Su uary (cont inued)

Temperature 4 Temperature 5

RLN Number ) 2 3

PLICAE -) I No. I NO.2 1 NO.1 No. 2

sroup No. 1 5 1 5 1
Compont ID I18 I18 
Temperature (C) 1 24.9 1 29.9
Low Vol (l) 1 25 1 25
High Vol (ol) 1 295 1 205
System Vol (N) 1 20 1 25

H, avg: at 3/u3 1 0.2556 1.0E-25 1 I.3122 1.8E-25
Havg:atu-uol/ol I 347.0 1 430.9
H,avg: atm-3/ol I 6.25E-43 1 I 7.76E-93 1I
H, avg: "a-u/mol 1 0.6334 I 0.7867
COV, r (std/ an] I 1.21 1 2.82
COY, both replic. I I I
Obswr~atilmi (1) 1.3%9 1 L 3214

at" W133 (2) 1 0.2572 1 0.3192
(3) 1 .254 1 .&3151 I
(4) 1 I .2522 1 9. w

I I I
Injection: (1) 1 278M0 36953eI
[Peak Areal (2) 1 27536 3576100

(3) 1 749M 1 83519Mo
(4) 1 7280 1 87190

Temperature Regression Paramters:

# OF POINTS z 5

SLOPE = -3. IE+63

Y-INTERCEPT = 5. 5E+0

R-SQUARED - 0.9930
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R6-Nov-8 Results Summary for Component 19

Teuperature I Temperature 2 Temperature 3

RU Number ) 1 5 5 1 6

REPLICATE -) I No. No. 2 No. 1 No. 2 No.1 No.2
I I II

Group No. 5 I 5 1 5
ComponentID 1 19 1 19 1 19
Temperature (C) I 18 1 15 1 28.2
Low Vol () 1 25 1 25 1 25
High Vol (al) 1 295 I 295 1 295
System Yol (0l) I 250 I 256 1 258

H,avg: atu-3/u3 1 8.9M 1.@E-25 1 0.8549 1. E-5 1 6.6612 1.@E-25
H, avg:atu-iol/ol 1 64.9 I 72.1 1 81.7
Havg: atu1/ol I 1. 17E-43 I I. 3@E-3 I I 1. 47E-W3
HIavg: kPa-3/mol I L.1184 1 L.1316 .1492
COY, r [std/nan] 1 7.49 1 1.23 I 1.91
C(V, both replic. I I II
Observation: (1) 1 .52 I I. am I 82
(atu-u133 (2) 1 . 543 1 . M1 .06.21

(3) 1 6463 1 L.0549 1 L WM
(4) . M8 I .I541 1 .86o1

I I II
Injection: (1) 1 712420 888129 1 188768
(Peak Area] (2) I 68N7 1 875616 1 187540

(3) 1 48116 1' 486451 5795106
(4) 1 3971206 1 4886200 1 5798796
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06--Nov-* Results Summary (cont inued)

Temperature 4 Temperature 5

RUN Number 1-) 6 1 7

REPLICATE -) I No.I NO. 2 1 NO.1I No. 2 I
i I I

Group No. 1 5 1 5
Component ID 1 19 1 19
Temperature (C) I 25 1 29.9

Low Vol (ml) 1 25 1 25
High Vol (5l) 1 295 1 205

System Vol (ml) 1 250 1 258

H,avg: atu-s3/m3 1 8.0577 I.SE-25 1 .8781 1.@E-25
H, avg:atn-uol/ool I 78. 3 1 96.8
H,avg: at-31/ol I 1.41E-83 I I. 74E-3 I
H,avg: kPa-s3/.oI I L 1438 1 . 1767
COV, r std/ean 1 1.93 1 2.42
COV, both replic. I -I

ObevtotM 1 20574 1 8.86" I
atsm-3/m3 (2) 1 . O 0. 89

(3) I 6.0564 1 .0713
(4) 1 . 5M 8. 718

I II
Injection: (1) 128998 1434380
CPeak Area] (2) 1 128388 1456508 I

(3) 6625680 73888
(4) 1 6563688 1 73698

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -1.5E+83

Y-INTERCEPT -1.4E+0

R-SMUARED = 8.8777
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04-Nov-86 Results Summary for Cooponent 119

Temperature I Temperature 2 Temperature 3

RL Number 1) 48 1 10 1 6

RELICATE -) I No. I No.2 1 o. 1 No.2 1 No. I No. 2

Group No. I I I I I I
Compont ID 1 19 I 19 1 19
Temperature (C) 1 10.1 1 15 I 20

Low Vol (ol) 1 25 1 25 1 25
High Vol (ml) 1 205 1 205 I 205

System Vol (ul) I 250 1 250 I 250

H~avg: atm-W33 I 0.0303 1.OE-25 I 0.0372 1.0E-25 1 0.0504 1.OE-25
H,avg:atm-mol/mol 1 39.1 1 48.8 1 67.3
H,avg: atu-s3/mol I 7.05E-04 I I 8.79E-04 1 I 1.21E-03
H,avg: kPa-31mol 1 0. 0714 1 0.0890 1 0.1229
COY, r (std/manJ I 4.37 1 4.06 1 7.81
COV, both replic. - I I
Observation: (1) 1 0.0318 1 0.0370 I 0.0530
(atm -3/3] (2) I 0.0310 1 0.0390 1 0.0464

(3) 1 0.0296 1 0.0353 1 0.0545
(4) 1 0.0289 1 0.0373 1 0.0478

Injection: (1) I 592870 I 769740 f 957000
(Peak Area] (2) 1 584120 1 761090 1 965350

(3) 1 3806400 1 4772400 1 5374700
(4) 1 3825800 4711800 1 5593000
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04-Nov-86 Resul t s Summary (cont i nued)

Temperature 4 Temperature 5

RLN Number 1-) 11 I 49

REPLICATE -) 1No. 1 No. 2 No. 1 No. 2

Group No. I I I 1
Component ID 1 19 1 19
Temperature (C) 1 25 I 30
Low ol (ml) 25 1 25
High Vol (ml) 1 205 1 205
System ol (ml) 1 250 1 250

H, avg: atm-m3/m3 1 0.05% 1.OE-25 I 0.0705 1.OE-25
H,avg:atu -ol/l 80.9 1 97.3
Havg: atm-3/mol I 1.46E-03 1 I 1.75E-03 I
H,avg: kPa-m3/mol 0.1477 1 0.1777
COV, r std/mean] 1 1.57 1 6.87
COY, both replic. I I 
Observation: 1) 1 0.0597 1 0.0702
Ctm-m3/m3 (2) 1 0.0607 1 0.0646

(3) 1 0.0584 1 0.0765
(4) I 0.0594 1 0.0706

I I I
Injection: (1) I 1222000 1 1432100
(Peak Area] (2) 1 1213200 1 147920

(3) 1 6603100 1 7305500
(4) 65663 7530500

ANLYSIS CONPLETE ...

Temperature Regression Parameters:

# OF POINTS = 5

SIPE = -4. OE+03

Y-INTERCEPT = 6.9E+00

R-SUAIRED = 0.9911
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V6-Nov-86 Result s Summary for Component 26

Temperature I Temperature 2 Temperature 3

M Number ) I 9 1 1 Is
I I I I-

REPLICATE I No 1 No. No.1 No.2 1 No.1 No.2

Group No. 1 5 1 5 I 5
Component ID 2 1 29 1 29
Temperature (C) I Is 1 15 1 29.2
Low Vol (ml) 1 25 1 25 1 25
High Vol (ml) I 5 1 295 1 205
System Vol (l) 1 25 1 259 25

H, avg: atm-3/m3 .4151 1.IE-25 I .4876 1.0E-25 I 8.6069 1.06-25 I
Havg:at- l/mol 1 535.4 1 639.2 1 18.9
fl~avg: atm-m3/mol I 9.65E-43 I1I 1. 15E-W I1 1.4aE-02 1
H,avg: kPa-13/mol 1 .9774 I 1.1668 1 1.48W
COV, r std/mean] I 2. 90 5.51 1 6.58
CV, both replic. I I I
Osevation: (I 1 L 4M L 0.512 1 .605
[atm13/3J (2) .4117 1 6.5168 1 . 6071

(3) . 4183 1 8.4578 . 6066
(4) 1 .4M 1 .4722 1 9.6112

Injection: (1) 1 701979 I 72999 1 871168
(Peak Area) (2) 6 1 6370 1 875429

(3) 1 129340 125W 1 1259389
(4) 1333 8 117919 I 1252400
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06-Nov-86 Resu Its Suamary (cont i nued)

Temperature 4 Temperature 5

RU Number I 1 I It

REPICATE -) I No. 1 No. 2 No. 1 No. 2

Group No. 1 5 I 5

Component ID 26 1 2I
Temperature (C) 1 25.1 I 29.9

Low Vol (ml) 1 25 1 25

High Vol (ml) 125 1205

System Vol (l) 1 250 250

Havg: atn-s3/3 1 0.7105 1.8E-25 I M8486 1E-25
H, avg:at-mol/uol 965.2 1 1176.5
H,avq:.at.-s3/.ol I. 74E-W 1 1 2.1IE-W 1
Havg: kPa-s3/mol 1 1.7620 1 2.1367
COV, r std/wan. 1 1.35 1 2.24
COV, both replic. I -

Observation: (1) I &7193 t 6.9713
[atms-3/i3] (2) I 0. 762 1 0.8463

(3) 1 L.7183 1 L.8493
(4) 1 1.7917 . 8249

Injection: (1) I 1193266 I 1556
[Peak Area] (2) 1 1191966 1 1522360

(3) 1 15158M 1 1713400
(4) 1 154180 1756160

Temperature Regression Parameters:

t OF POINTS = 5

SLOPE = -3.4E+03

Y-INTERCEPT = 7. 4E+96

R-S I.RED = 0.9983
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06-Nov-86 Result s Summary for Component 21

Temperature 1 Temperature 2 Temperature 3

RUNuber 1 13 I 13 14

REPLICATE ) No. I No. 2 No. I No. 2 1 No. t No. 2

6roup No. 5 I 5
Component ID 21 1 21 I 21
Temperature (C) I 1 I 15 1 29.2
Low Vol (al) I 25 1 25 1 25I
High Vol (,,) 1 295 1 295 1 5
System Vol (ul) I 250 1 259 1 258

H, avg: at-13/u3 1 9.9M 1.E-25 1 9.9422 1.E-25 I 0.9 1.E-25
H,avg:atm-uol/mol 1 64.5 55. 3 I 67.6
H,avg: at-3/ol I 1. 16E-3 1 I 9.97E-4 I I 1.2E-03 I
Havg: kPa-s3/mol I 9.1178 1 9.1919 1 6.1234
COY, r [std/mean] I 11.24 I 6.24 I 5.12
COY, both replic. I I I
Observation: (1) 1 6.0564 I &.439 .536
[ats-u3/s3] (2) 1 .526 1 9449 1 9518

(3) I 0.6473 1 . 3% . 64%
(4) 1 . 437 1 .SW I L .477

Injection: (1) 1 179240 2269 1 291149
[Puak Area] (2) 1 169829 2165 9 284979

(3) 1 96879 1 1321M I 1629790
(4) 1 6896 I 1313499 1 16471N
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6-Nov-86 Results Sum-aary (cont inued)

Temperature 4 Temperature 5

lI Nuber -) 14 1 15

REPLCATE - 1 No. I No.2 1 No. I No. 2

sroup No. 5 5
Compnent ID 1 21 1 21I
Temperature (C) 1 25 1 31
Low ol (ml) 1 25 1 25
High Vol (ml) I 2 I 2
System Vol (ml) 25 I 256

H, avg: ats-W/13 I .29 1.OE-25 I L.M4 1.SE-25
I, avg: at-ol/Wl I 5.2 I 69.6
H, avg: atm-/mol I 1. S-43 I 1. 25E-1 I
H, avg: kPa-3/mol I 1.63 1 L 1278
MY r std/ma] I 1M.91 I 9.18
COY, both replic. I I I
Observation: (1) l 0.8464 1 OW
Cat"/13/] (2) 1 8.0474 1 .0561

(3) 1 .384 I .448
(4) 1 .394 I ,I53 

I I I
Injection: (1) 34484 419M8
[PeakArea] (2) 1 327870 1 39770

(3) 1 28153M 234360
(4) 1 2982 1 22663

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -3. 4E44

Y-INTERCEPT = -5. 6E48

R-SQULW ) x O. 1043
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11-Nov-86 Results Summary for Component 121

Temperature 1 Temperature 2 Temperature 3

RLN Number ) 1 2 2 1 3

REPLICATE -) No. 1 No. I No. 1 N.2 NO.1 No. 2

&roup No. l 1 1
Componnt ID 1 121 1 121 1 121
Temperature (C) 1 10.1 1 15 20
Low Vol (ml) 1 25 1 25 1 25
High Vol (ml) 1 205 ) 205 1 205
System Vol (21) 1 250 I 250 

H, avg: atm-m3 I 0.0169 1.OE-25 I 0.0267 1.0E-25 1 0.0308 1.OE-25
H,avg:atw-loI/mol 1 21.8 35. 0 1 41.1
Havg: atu-3/ol I 3.92E-04 I 6.30E-04 1 I 7.41E-04 I
H,avg: kPa-3/mol I 0.0397 1 0.0639 0.0751
COV, r (std/mean] 1 25.79 1 7.41 I 8.64
COV, both replic. I -I I
Observation: (1) 1 0.0219 1 0.0282 1 0.0340
(atu../m3] (2) 1 0.0150 1 0.0285 I 0.0315

(3) 1 0.0187 1 0.0248 1 0.0301
(4) 1 0.0119 1 0.0251 1 0.0276

Injection: (1) I 178840 232120 1 287330
[Peak AreaJ (2) I 174610 1 226620 1 279850

(3) I 1230800 1527500 1 1817400
(4) I 1296500 I 1524200 1840900
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11-Nov-6 Resu It s Suaaary (co nt i nued)

Temperature 4 Temperature 5

RUN Nuobm - 3 3

REPLICATE -) I No. ! No. 2 No. ! No.2

Sroup No. 1 1
Component I I 121 1 121
Temperature (C) I 25 1 30
Low Vol (l) 25 1 25
High Vol (N) 205 1 205
System Vol (Nl) 250 I 250

H, avg: atr-u3/u3 I 0.0371 1oOE-a 1 0.0535 1.OE-25
Havg:atu- mol/iol1 50.4 73.8
H,avg: atu-3/ol I 9.08E-04 1 I 1.33E-03 I
H,avg: kPa-3/.mo 1 0.0920 1 0.1348
COV, r std/uan] I 8.82 1 2.55
COVY, both replic. I - I
Observation: (1) 1 0.0404 1 0.0552
at-/31u3] (2) 1 0.0395 1 0.0535

(3) 1 0.0347 1 0.0535
(4) I 0.0339 1 0.0518

Injection: (1) 1 392020 1 520400
CPeak Area) (2) I 377940 1 5153

(3) 1 2378900 1 288300
(4) 1 2392500 1 2914500

PALYSIS COIG)LETED.

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -4.8E+03

Y-INTERCEPT = 9. 3E+00

R-DUARED = 0.9683
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06-Nov-86 Resu 1. ts Su ary for Component 22

Temperature I Temperature 2 Temperature 3

RUN Nuw r ) 1 2 1 2 1 3

REPLICATE ) I No. 1 No. I No. 1 No. I No.1 No.2

Group No. 1 6 1 6 1 6
Component ID 1 22 I 22 1 22
Temperature (C) 1 9.9 1 15 1 28.1
Low Vol (ml) I 25 I 25 1 25
High Vol (nl) 1 205 1 265 1 285
System Vol (0l) 1 251 1 250 I 256

H,avg: atm-31/3 1 8.1164 I.E-25 I L.1379 I.SE-25 I .1494 1. -25
Havg:at-uol/.ol 1 158.1 1 181.0 1 199.6
Havg: atr-s3/ol I 2.7E-W3 I I 3.26E-3 1 I 3.6@E-e3 I
)4avg: kPa-3Iuol I .2740 1 6.3384 1 6.3643
COY, r std/uean] 1 3.86 1 4.26 I 0.17
COY, both replic. I - I - I
Observation: (1) 1 L 1139 1 L 1452 . 1497
(atu-1m 3] (2) 1 L 1214 . 1379 I 0.1493

(3) 1 . 1115 I . 1378 . 1495
(4) 1 1.189 1 L 1308 . 1491

Injection: (1) 1 9765 1 115888 132160
(Peak Area] (2) 1 966698 I 1127388 I 13260

(3) 1 4025f 1 425128 1 47686
(4) 1 392 988 436858 1 477530
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06-Nov-86 Results Summary (cont inued)

Temperature 4 Temperature 5

U Nusiber - 3 1 3

REPLIOTE I-) No. I No. 2 1 No. I No. 2

Group No. 1 6 1 6
Component ID 1 22 1 22
Temperature (C) 1 25 1 29.9
Low Vol (ml) 1 25 1 25
High Vol (-l) 1 265 1 285
System Vol (2l) I 256 1 256

H,avg: ate-*3/u3 /.1858 l .IE-25 I .2311 I.OE-25
H,avq:atm-mol/mol 1 252.3 1 319.0
H, avq: atu-13/.ol I 4.54E-. I I 5.75E-63 I
H, avg: kP&a-3/ml 1 0.4605 I 8.5823
COV, r Estd/ an] 1 4.66 1 6.32
COV, both replic. I I
Observation: (1) I 6.1923 I L2469
(atm /m313] (2) 6. 1794 1 6.241I

(3) I e1 I .2216
(4) 1 8.1792 I 6.2164

Inject ion: (1) 1 168966 226266
[Peak Area] (2) 1 1686 1 2115668

(3) 1 52886 6886
(4) 1 5%76M 1 61646

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -3. E+03

Y-INTERCEPT = 5. 2E+0

R-SUJMD = 0.9735
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6-Nov-86 Results Summary for Coaponent 23

Temprature I Temperature 2 Temperature 3

am Nuber 1 6 1 6 1 7

IOICATE -) I No. .No.2 1 No. No. 2 No. 1 No. 2

Group No. I 6 1 6 1 6
Coupowwntl 1 23 1 23 1 23
Temeature (C) 1 9.9 1 15 1 29.1
LotVol (al) 1 25 I 25 1 25
High Vol (ml) 1 295 1 295 1 295
System Vol (ul) 250 1 0 250

H,avg: atu-u3/s3 I .2547 1.UE-25 1 9.2980 1.9E-5 I L3559 1.6E-25
H, avg:at moll/ol I 328. 4 391.1 1 475.4
H, avg: ats-3/uol I 5.9 E-03 1 1 7. SE-3 I I 8. 57E- I
H, avg: kPa-e3/vol I .5995 .7140 I . 8679
COV, r stdlman 1 5.24 1 .79 1 4.48

COV, both replic. I I - I
Obsrvat ion: (1) 1 .295 I .2991 I .3755
Cat-3/m3] (2) I . 2619 1 .37 I L 3585

(3) I 8.2473 0.253 9.3529
(4) 1 .24fe I L2MI L 3368

Injection: (1) 1 2123409 1 2451680 296439
(Moak Area] (2) 1 2N 1 243110 1 2839904

(3) 1 538379 1 58033M 6006 0
(4) 1 548" I 57818 I 62933
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86-N- Results Summary (cont inued)

Temperature 4 Temperature 5

U Mume-) 1 7 1 7
1 1

EPLICATE ) NO. 21 No.2 INo.1 NO. 2

Group No. 1 6 1 6
Coponent ID 1 23 1 23
Temperature (C) 1 25 I 29.9
Low Vol (al) I 25 1 25
High Vol (ml) I25 I 295
Systm Vol (81) 1 258 1 258

H,avg: atm-3/s3 1 8.3862 1.@E-25 I I.4879 1.@E-25
H,avq:atu-mol/mol I 524.5 1 673.4
H,avg: atu-m/mol I 9.45E-43 I 1. 21E-42 I

,avg: kPa-3ml 1 6.9575 1.2293
C, r (std/m*] 1 1.3 1 2.82I
COY, both replic. I I I

Observationr: (1) 1 L3921 I L 4712
[at-31m3 (2) 1 3881 I L4861

(3) 1 L 3843 I L.489
(4) 1 834 I L 500

Injection: (1) 1 356480 1 42888
[Peak Area] (2) 345758 1 43245

(3) 1 6895488 1 726638
(4) 1 69442m 1 7196100

Temperature Regression Parameters:

#OF POINTS z 5

= -3. @E+63

Y-INTERCEPT = 5. 3E+8

R-SJJL x 9.98MI
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16-Nov-86 Results Suamary for Component 24

Temperature I Temperature 2 Teuperature 3

RUN Number-) I 1 I 1 11

REPLICATE -) I NO. No.2 1 No. I No. 2 1 No.1 No. 2

GroupNo. I 6 1 6 1 6
Component ID I 24 1 24 1 24
Temperature (C) 1 9.9 1 15 1 28.1
Low Yol (ml) 1 25 1 25 1 25
High ol (ml) I 285 1 205 1 295
System Yol (ul) 1 259 I 256 1 256I

H, vg: atu-3/3 1 ,3644 1. SE-a I 6.4792 I.E-25 I IL5560 I.E-25
H,avg:at -uI/uol 1 469.8 1 617.1 1 789.8
H, avg: at1/ol I L46E-43 1 1. 1IE-W 1 I 1.41E-4 I
Havg: kPa-3/mol I .8576 I 1.1266 1 1.4239
COY, r [std/wan] I 4.19 1 4.99 1 1.52
COY, both replic. I I I
Observation: (1) 1 .3713 1 L 4922 .5829
Cat.-u3/3] (2) I L3819 , 8417 I. L 5949

(3) 1 L 3472 1 L 4516 1 .532
(4) 1 .373 I . 4483 1 .5849

I I I I
Injection: (1) 1 582489 I 973116 1 119240
(Peak Area] (2) 1 556149 1 91498 1 1177986

(3) 1 1186 I 16283 I 17657M
(4) I 1166786 1 16367M 17398
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06-Nov-R6 Results Suaaary (continued)

Temperature 4 Temperature 5

dtU be -) I11 I11
U ubrI ItI It

REPLICATE I-) NO. No. 2 No. 1 No. 2

&.oup No. 1 6 1 6
Component ID 1 24 1 24
Temperature (C) 1 25 1 29.9
Low Vol (l) 25 I 25
High Vol (ml) 205 295 M
System Vol (m1) 1 258 I2

H4,avq: at-3m3 I I.6979 I.E-25 I I.939 1.0E-25
H, avg:atmmol/iol 1 946.5 1 1358.1
H, avg: atu-u3/m] I. 71E-1 I 2. 43-W I
H,avg: kPa-3/mol I 1.7278 1 2.4793
COY, r (std/uan] 1 1.65 1 4.64
COY, both replic. I
Obwvation:. (1) I. 6973 1 1. 859
(atx-u3)m33 (2) 1 9.7112 1 I.9584

(3) 1 I.6829 1 1. "N
(4) I 0.6965 1 I.9425

Injection: (1) I 119788 112368 I
CPeak Area] (2) 1 109836 1115789

(3) 1 14386 1 118878
(4) 1 1418188 1 1164400

Temperature Regression Parameters:

# OF POINTS = 5

SAPE = -4. 4E+43

Y-INTERCEPT = 1. IE+01

R-SGQWRED = 8.9872
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06-Nov-86 Results Sumuary for Component 25

Temperature 1 Temperature 2 Temperature 3

RUN Number -) 14 14 1 15

IPLCATE - ) No. 1 No. No. 1 No. I No.1 No.2
I I II

Group No. 1 6 I 6 1 6
Component ID I 25 1 25 I 25
Temperature (C) 1 9.9 1 15 29.1
Low Vol (ml) 1 25 1 25 1 25
High Vol (l) 205 1 295 1 25
System Vol (N) 256 1 25 1 256

H,avg: at-13/u3 0.2317 1.OE-25 1 0.2823 1.0E-25 1 0.3498 1.0E-25
i4, avg.at- /uolN I 298. 7 1 370.5 1 467.2
H,avg: atu-3/uol I 5.38E-43 I I 6.68E-03 I I &4E-63 I
H,avq: kPa-%3/ol 1 0.5452 I .6763 I 0.M853
COV, r [std/mean] 1 3.85 1 4.41 3.72
CY, both replic. I I - I
Observation. (1) I 0.2m 1 0.27% 1 8.3579
tat-u3/u31 (2) 1 0.2424 .2975 1 0.3636

(3) 1 9.2211 1 0.2674 1 0.3362
(4) 1 .2342 1 0.2647 1 .3416

Injection: (1) 1 210770 1 29690 1 3756
[Peak Area] (2) I 20625 28835 1 359288

(3) 1 59303 73420 1 78585
(4) 1 572190 1 705270 777310
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06-Nov-86 Results Sumaary (cont inued)

Temperature 4 Tempeature 5

RU Number 1-) 15 1 15

REPLICAE I No. I No.2 No. No. 2

6roup No. 1 6 I 6
Compowt ID 1 25 1 25
Temperature (C) 1 25 1 29.9
Low Vol (ml) 1 25 1 25
High Vol (ml) 1 295 1 M
System Vol (8l) 1 250 1 258

H,avg: at-131u3 1 0.4149 1.GE-25 8.5164 1.E-25
H,avg:atm-lol/mol 1 563.5 1 712. 8
H,avg: atmo-3/mol I. .6-02 1 I. 28E-2 I
H avg: kPa-m3/vol I I.2 1 1.3811
COV, r [std/mean] I 1.25 1 1.84
COV, both replic. I I
Observation: (1) 1 0.4182 1 .5278
latw-%3/m3) (2) 1 .423 I L5184

(3) 1 .4995 1 5142
(4) 1 L 4116 1 L 5M

I I I
Injection: (1) I 398990 1 463596
(Peak Area] (2) 1 393118 I 454819

(3) 1 749829 737519
(4) I 747139 I 747149

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -3.7E+63

Y-INTERCEPT = 7.8E+0

R-SGMARED = 0.9984
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06-Nov-86 Resu t s Su ary for Component 26

Temperature I TeMlprature 2 Temperature 3

RU Nuber-) I 8 1 1 2

EPLICATE ) I No.o 2 1 No . 2o. ' No.1 . 2

Group No. 1 7 1 7 1 7
CompoentID 1 26 1 26 1 26I
Temperat ae (C) I 1o 1 14.9 1 29.2
Low Vol (ml) 1 38 1 31 1 31
High Vol (.l) I 210 1 216 1 213
System Vol (@) I 25 1 258 1 251

H, avg: atw-u3/m3 I L1105 1. IE-a5 I L.125 1.@E-25 I L 58 1.E-25
H,avg:at-mol/mol I 142.5 16.3 1 34.5
H,avg: ata-31mol 2. 57E-93 1 1 2.94E-4K 1 I 6.21E-44 I
H, avg: kPa-13/ol 1 6.2681 . I9 1 .16 9
COV, r std/man] I 38. 57 1 74.63 1 12.93
COY, both replic. I - - I I
Observation: (1) 1. L.1514 I L IM I LE98
Catm3/.3] (2) i . 1436 .OW I .W6

(3) I . 769 1 .816 1 . 249
(4) I ,8767 I 9156 1 .LI8

Injection: (1) 1 60315 1 4186 1 53285
[Peak Area (2) 1 45313 1 3%89 1 51772

(3 1 M 1 274688 I 367816
(4) I 211738 1 256 1 313728
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e s uv- I ts S ummary (cont inued)

Tempurature 4 Temperature 5

UM Number ) 9 1

FPLICATE I No. I No. 2 1 No No. 2

roup No. I 7 1 7
Co positID 1 26 1 26
Temperature (C) 1 25 1 3I
Low Vol (aI) 1 39 1 36
High Vol (m1) I 216 1 218
System Vol (5l) I 256 1 256

Hgavg: atu-3/3 I .0494 1.@E-25 I M.327 1.@E-25
H,avg:ati-uol/mol 1 67.1 1 45.2
H, avg: at-13/uol I 1.21E-43 1 I L14E-44 I
H, avg: kPa-3/iol 1 .1225 I .825
COY, r (std/an] 1 29.7 6.56
COY, both replic. I
Observation: (1) 1 .639 6.63
Eats-31u3] (2) 1 .595 . 335 

(3) 1 .6391 I L319
(4) 1 .63I 6.6363

Injection: (1) I 917M 96912
Peak AreaJ (2) 1 8767 1 97649

(3) I 442408 1 554636
(4) 1 451938 I 559116

Temperature Regression Parameters:

6OF POINTS z 5

SLOPE = 1.6E+63

Y-INTERCEPT = -1.3E+91

R-SMM = 8.339
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06--Nov-86 Results Summary for Coipone nt 27

Temperature 1 Temperature 2 Temperature 3

UN Number ) 1.12 1 5 1 6
II I I -

EPLICAT - ) No.! No.2 No. 1 No. 2 1 NM No. 2

Group No. 1 7 1 7 I 7
Component ID 1 27 1 27 1 27
Temperature (C) I Is 1 14.9 1 2.2
Low Vol (ml) 1 36 I 38 I 36
High Vol (ml) I 216 1 210 I 216
System Vol (ml) I 256 I 256 1 256

H,avg: at1313 I 0.1399 1.6E-25 6.6724 1. E-25 1 0.8N 1.OE-25
H,avg:at-ol/gol I 18I. 5 95.0 I 196.9
H, avg: atu-m3/mol I 3.25E-3 I 1. 71E-3 I I 1.93E-03 I
H, avg: kPa-3/mol 1 6.3294 I. 1734 I. 1952
COV, r [std/.an] I 35.68 1 9.98 1 16.94
COY, both replic. I I I
Observation: (1) 1 6.1736 1 . a7m I 6. 86
[atu-s3/.3] (2) 6. 1914 1 .6772 LI O3

(3) 1 . L916 6675 1 6.6718
(4) . 1O38 1 6. 0a I . 732

I a I

Injection: (1) 1 294416 I 2566 1 312966WI
[Peak Area] (2) 1 219299 1 2376 1 291866

(3) 1 936768 I 1124666 1 1356966
(4) 1 888756 I 1137600 1 1348166
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06-Mov-86 Result s Su mary (cont inued)

Temperature 4 Temperature 5

RUM Number ) 13 I 5
I

REPLICATE I-) No. I No.2 No. I No. 2

Sroup No. I 7 1 7
Component ID 1 27 1 27
Temperat ure (C) 1 25 1 36
Low Yol(l) 1 36 1 36
High Vol (01) I 216 I 216
System Vol (Nl) I 250 1 25

H, avg: at-m3/n3 I .688 1.OE-25 I 0.1072 1.OE-25
H,avg:atu-mol/mol I 93.5 148. a
H, avg: at-m3/mol 1 . 68E-3 I I 2.67E-W3 I
H,avg: kPa-3/mol I 6.1766 1 .2702
COY, r Estd/mean] 1 5.86 1 1. 34
COY, both replic. I I
Observation: (1) I 6.0713 1 .1150
[atu-m3/i3 (2) . 73I L 1183

(3) 1 .6646 S, I .96
(4) .6663 LI L993

1I I I
Injection3 (1) 1 388136 1 591176
[Peak Area] (2) 1 376156 1 54889

(3) 1 1685 1 229456
(4) 1 179386 I 2265

Temperature Regression Parameters:

I OF POINTS = 5

SLOPE = 7.6E+02

Y-INTERCEPT = -8. 7E+66

R-SUARED = 9.586
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11-Nov-86 Results Summary for Component 127

Temperature I Temperature 2 Temperature 3

RUN Number ) 1 6 6 1 7
II I I-

REPLICATE -) No. I No. 2 No. I No.2 INo.1 No. 2

Sroup No. I 1 I 1 I 1 I
Cosponent ID 1 127 1 127 1 127
Temperature (C) 1 10.1 1 15 1 20
Low Vol (ml) 1 30 1 30 1 30
High Vol (ml) 1 210 I 210 1 210
System Vol(I) I 5 250 1 550

H,avg: atm-m31m3 1 0.0321 I.OE-25 1 0.0445 I.OE-25 1 0.0563 I.OE-25
H,avg:at-mo-Il 1 41.5 1 58.4 1 75.2
,avg: atm-s3/mo I 7.47E-04 I I 1.05E-03 I I 1.35E-03 I

H,avg: kPa-m3/mol 1 0.0757 1 0.1066 0. 1373
COY, r [std/mean] 1 38.85 1 30.24 I 17.79
COV, both replic. I - I
Observation: (1) 1 0.0343 1 0.058 0.0656
cat1-u3/u3] (2) I 0.0476 1 0.055 1 0.0643

(3) 1 0.0174 0.0334 1 0.0482
(4) I 0.0293 1 0.0323 1 0.0471

Injection: (1) 1 385740 1 338690 I 411480
[Peak Area] (2) 1 348690 1 29060 1 377340

(3) 1 2171800 1 1692200 I 1%9100
(4) I 2020000 1 1703100 1 1981100
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11-NOv- Results Summary (cont inued)

Temperature 4 Teoerature 5

RUN Nuuber 1) 7 1 7

REPLICATE ) I No. 1 No.2 I No. I No. 2

Group No. 1 I
Componnt ID 127 1 127
Temperature (C) 1 25 1 30
Low Yol (ml) 1 30 I 30
High Vol (ml) 1 210 I 210
System Vol (01) I 250 1 250

H,avg: at*-m313 1 0.0763 I.OE-25 I 0.1078 1.OE-25
H,avg:at-mol/mol 1 103.6 1 148.8
H,avg: atu-m3/mol I 1.87E-03 I I 2.68E-03 I
H,avg: kPa-3/mol 1 0.1891 1 0.2717
COV, r [std/mean] 1 10.03 1 3.26
COY, both replic. I I I
Observation: (1) I 0.0817 0. 1073
fatu-313l (2) 1 0.0839 1 0.1035

(3) 1 0.0687 0.1121
(4) 1 0.0708 0.1082

Injection: (1) 1 547240 1 989510
(Peak Area] (2) I 515850 1007900

(3) 1 2432400 1 3954900
(4) 1 2409100 I 4014900

ANLYSIS COPLETE ...

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -5.4E+03

Y-INTERCEPT = I.2E+O1

R-S-IJARED = 0.9955
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R-eov- Results Summary for Component 28

Temperature I Temperature 2 Temperature 3

RN Number ) 16 1 9 1 1

REPLICATE -) N. I No. 2 NO. I No. 2 No. I No. 2

Group No. 1 7 1 7 1 7
Component ID 29 1 28 1 28
Temperature (C) I to 14.9 1 20.2
Low Vol (ml) 1 38 1 38 1 38
High Vol (ml) 1 210 1 218 1 218
System Vol (ml) 250 1 25 1 258

H,avg: atu-i3/ 1 3.8126 1.8E-25 1 3.5411 1.@E-25 1 4.3869 I.IE-25
H,avg:atm-mol/mol I 3885 4 1 4646 1 586. 3
H,avg: at 3/ml 1 7. E- I I 8. 37E-* 1 I. S6E41 1 I
H, avg: kPa3/ol 1 7. 927 I 8. 4812 1 10.6979
COY, r (std/ean] I 6.% 7.74 1 4.97
COV, both replic. I I I
Observation: (1) 1 . 9477 1 3.5045 I 4.6384
Catm13lm3] (2) 1 3.2691 1 3.8863 1 4.4

(3) 2. 7696 1 3.2174 4.235
(4) 1 3." 1 3.5563 4. L419

Injection: (1) 1 392548 1 343 I 37696
(Peak Area] (2) 1 378M 1 331718 I 361938

(3) 1 189718 1 152278 I 141946
(4) I 178540 I 14383 144466
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6-Nov-86 Results Su-aary (cont inued)

Temprature 4 Temperature 5

RUMNumer -) 17 1 9

REPLICATE I-) NO. 12 1.2 I No.I No. 2

Group No. I 7 1 7
Coponent ID 1 28 1 28
Temperature (C) 1 25 1 38
LossVol (ol) I 38 38 
High Vol (-1) 210 1 218
System Vol (0l) I 258 1 258

Iavg: at-3/3 1 4.7742 1.8E-25 1 7.9859 1.IE-25 I
H,avg:atw-ol/mo1 1 6483.5 1 1186.9
H,avg: at-s31mol I 1. 17E-01 1 1.99E-41 I
H,avg: kPa-m3/wol I 11.835 28.1293 
COY, r rstd/ead 1 6.79 I 13.94
MY, both replic. I I
Observation: (1) 1 4.4337 1 6. am
Catm-3/3] (2) 1 4.9615 1 7.2916

(3) 1 4.5744 1 L6974
(4) 1 5.1273 9.1614

Injection: (1) 1 54E 1 542499
Peak Area] (2) 1 512318 59398e

(3) 1 19426 I 178498
(4) 183646 1 167378

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -4. IE463

Y-INTERCEPT = 1. 2Ei+1

R-SGUVD = 8.9192
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ll-.-86 Results Suomary for Component 128

Tmperatur 1 Teperature 2 Tempeature 3

RmN W .hr) I 57 74 1 5

REPIUCATE t) No. 1 O.2 No. 1 No.2 No.! No. 2

Go" No. 15 1 15 1 15
Coopnt ID 128 1 I1 128
Tampature (C) 1 10 1 15.2 1 19.9
Low wol (el) 1 30 30 30
High Yol (ml) 210 210 210
Systm Vol (N) 250 1 250 250

H, avgs at-3/13 1 2.8119 1. OE-a 3.2727 1. OE-a 1 4.0582 1.OE-25
H, avg:at ol/mol I 3626.5 1 429L.3 5416.9
Hk av/s atu-s3/ml I 6. E-2 1 I 7.74E- 1 9. 76E-02 I
N av/s kPa-13/sol I 6.6201 1 7.8464 9.8m
COY, r std/lv l 1 17.41 9.34 5.76
CY, both replic. I -I I
Obserationi (1) 1 2.3697 1 3.0019 1 3.9925

at-v3/m3 (2) 1 2.4072 1 3.5293 4.3445
(3) 1 3.2075 1 3.0145 3.7848
(4) I 3.2631 1 3.5450 4.1110

Injections (1) t 27260 355170 1 29220
GPak AmrJ (2) I 32770 356050 23940

(3) I 150730 1 169600 118950
(4) I 149240 154660 113780
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11-Ag-46 Results Susmary (continued)

Tmpwature 4 Tempwature 5

MN Nu w -) 1 75 1 58

IELICATE ) No. I NO. 2 No.1 No. 2

Group No. 1 15 I 15
Creoifp l O 128 1 128
Tewrature (C) I 25.15 1 30
Lcw Vol (ol) 1 30 1 30
High Vol (91) I 210 1 210
Systm Vol (2) I 250 1 250

Iavg: atn-3/.3 1 5.3682 1.OE-25 9.1613 1.OE-25
H,avg:atwu-ol/Iol I 7293.9 12650. o
N av2: ats-3/.ol 1 1.31E-01 I I 2.28E-01 I
14avg: kPa-s3/mol 1 13.3147 I 23.0922

Y, r (std/a] 1 3.19 1 27.78
M, both replic. I I I
Oburvation: (1) 1 5.3430 I 8.7157
atus3/s3) (2) 1 5.5796 6.4965

(3) 1 5.1628 12. 6278
(4) 1 5.3876 8.8034

Injections (1) 1 462700 1 494ce0
(Peak keaJ (2) 455230 1 556470

(3) 16640 1 141710
(4) 1 159390 159050

N6LYSIS COLETED

Tmpeature Regresion Parauters:

I OF OINTS - 5

SLOPE a -1 2E403

Y-INTE CPT = 1. S+01

-SGMED a 0.9343
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96-Nov-86 Result s Summary for Coaponent 3

Temperature 1 Temperature 2 Temperature 3

RLIN Number-) 14 14 1 15 I

REPLICATE -) D. I No. 2 No. I No. 2 No. I No. 2

roup No. 1 8 1 a 1 8
Component ID 36 1 30 1 38
Temperature (C) I is 1 15 1 26.2
Low Vol (ml) 1 26 1 26 I 28
High Vol (mi) 1 200 I 28 1 28
System Vol. (ml) 25 1 258 1 256

Havg: at"-3/m3 1 6.456 1.E-25 1 0. 53 I.OE-25 1 8.6820 1.SE-25
H avg:atm-mol/mol 1 581. 71 7M3 I 884.3
H, avg: at.-3/ol 1 1.8@E-2 I 1 1.31E-92 I 1 1.45E-42 I
Havg: kPa-m3/mol 1.686 1.3185 1 1.4683
COV, r [std/mean] 1 3.89 1 6.31 1 9.12
COV, both replic. I I I I
Observation: (1) 1 6.4365 .5365 .6476
(at.-3/3] (2) I L.4342 . 5914 1 .

(3) 1 0.4669 L .5105 . 6513
(4) .4644 I L562 I .5560

Injection: (1) 1 933516 1 1643666 113536
[Peak Area] (2) 1 98689 I 153 1148166

(3) 1 1719966 1 164988 1 156156
(4) 1 1726 1 15346M 1 1756266
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86-Wov-86 Results Summary (cont inued)

Temperature 4 Temperature 5

U Number -) 15 1 14

EPLICATE - ) NO. NO. 2 1 NO 1 No. 2

Group No. I 8 I
ComponmntID 1 38 1 38
Temperature (C) 1 25 1 38
Low Yol (ol) 1 21 1 2I
High Vol(l) I 28 1 M
System Vol (0l) I 250 1 2s

Havl: at-313 1 6.9061 1.8E-25 I .7889 1. E-25
H avg:atm bol/ol 1238.5 97. 8
H,avg: atn-%3/mol I 2.22E-W I I 1.76E-W I
H, avg: kPa-3/ol 1 2.2462 I 1.7869
COY, r Estd/mean] I 6.18 I 19.89
COV, both replic. I I I
Observation: (1) 8. 9572 1 .5666
(atus-/3] (2) 1 L.9517 1 .62I

(3) 1 6.8661 I L.7761
(4) 1 L.85 1 .86

Injection: (1) I 186498I 1515M
Peak Area] (2) 1 17252 1 132778

(3) 1 1924788 1 159738
(4) 1 1932700 1 147788 I

Temperature Regression Parameters:

8 OF POINTS = 5

SLOPE = - 7E+93

Y-INTERCEPT c 5. IE+08

R- R = 8.7668
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04-Nov-06 Results Summary for Component 130

Temperature I Temperature 2 Temperature 3

RIN Number -) 2 2 1 2

REP.ICATE -) I No. 1 No.2 1 No. No. 2 I No. I No. 2

Sroup No. 1 16 1 16 1 16
Component ID 1 130 1 130 1 130
Temperature (C) I10 15 1 20.1
Low Vol (al) 1 20 1 20 1 20
High Yol (l) 1 200 1 200 1 200I
System Vol (ml) I 250 I 250 1 250

Hqavg: atn-u3/03 1 0.6456 I.OE-25 1 0.7103 1.OE-2 1 0.9035 1.OE- I
H,avg:atuw-ol/uol 1 832.7 1 932.2 1 1206.8
Havg: at-3/mol 1 1.50E-02 1 1 1.6SE-02 1 I 2.17E-02 I
H, avg: kPa-u3/mol I 1.5200 1.7017 1 2.2030
COV, r (std/.ean] 1 1.27 1 1.63 1 0.62
CV, both replic. I I I I
Observation: (1) I 0.6521 1 0.7245 I 0.9061
(at"m3/W3] (2) 1 0.6379 1 0.7104 1 0.9096

(3) 1 0.6534 1 0.7099 0.8972
(4) 0. 639e 1 0.692 1 0.9006

Injection: (1) 1 1372200 1 1544100 1 1765200
(Peak Area] (2) 1 1374300 1 1521100 1 1752500

(3) 1 1877800 1954400 1 1895800
(4) 1 1908700 1 196 0 1 1890200
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04-Nov-86 Resu I t s Summary (cont i nued)

Temperature 4 Temperature 5

RI Num r- ) 3 1 3

REPLICATE - ) No. I No.2 No. I No. 2

Group No. I 16 1 16
Component ID 130 I 130
Temperature (C) 1 25.1 1 30
Low Vol (ml) 1 20 1 20
High Vol (81) I 200 1 200
System Vol (,I) 1 250 1 250

Havg: atm-3/3 1 1.0821 I.OE-25 I 1.1273 1.OE-25
H,avg:atu-uol/mol I 1470.0 I 1556.5
H,avg: at&-m3/m.l I 2.65E-02 1 I 2.80E-02 I
H,avg: kPa--3/mol 1 2.635 1 2.8414
COV, r (std/.ean] I 1.24 2. 97
COV, both replic. I I I

Obervation: (1) 1 1.0896 1.1406
Catm-u3/s3l (2) 1 1.0967 1 1.1661

(3) 1.0676 1 1.0691
(4) 1 1.0746 I 1.1131

Injection: (1) 1 2142I000 2314200
[Peak Area] (2) 1 2111100 1 2239200

(3) 1 2014400 I 2106500
(4) 1 2005000 1 2074100

AWL GIS COMPLETM ...

Temperature Regression Paramter s:

# OF POINTS = 5

Z.OPE z -2.9E+03

Y-INTERCEPT = 6. IE00

R-SGLAR - 0.9700
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06-Nov-86 Result s Summary for Component 31

Temperature I Temperature 2 Temperature 3

RIM Number 1) 2 I 2 1 3
1 1-

ASPLICATE I No. 2 No. I No.1 No.2 1 No.1 No.2

Group No. I i 8
Component ID 31 1 31 I 31
Temperature (C) I to I 15 1 26.2
Low ol (ml) 1 25 1 25 1 25
High Vol(ml) 25 I 295 1 265
System Vol(u1) 2501 259 25

H,avg: atm-m3/m3 I 3268 1. E-25 1 .453 1.6E-25 1 8.4562 1.K-25
H, avg:atm-uol/ol 1 421.4 1 531.9 1 609.6
H,avg: at 3/mol I 7.59E-3 I I 9.58-3 1 I 1. l6E-62
H,avg: kPa-3/ol 1 9.7693 I 0.9710 1 1.1128
COY, r (std/mean] I 3.56 1 1.56 I 6.99
COY, both replic. I I I
Observat ion: (1) 1 0.3173 1 6.489 1 0. 4535
Cat Im/31M (2) 1 L 3164 . 4122 ,4611

(3) . 3371 . 3984 . 4514
(4) 1 L 3362 I .4025 . 4590

Injection: (1) 1 689728 I 656596 I 73736
(Peak Area] (2) I 718736 I 645676 1 734960

(3) 1 1569668 IC5566 I 136838
(4) 1 15726 1 124656 I 12926
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06-Nov-86 Results Sunmary (cont inued)

Temperature 4 Temperature 5

RUN Number 1-) 3 1 3

REPLICATE I-) No. I No. 2 1 No.' No. 2

Group No. I8 I 8
Component ID 1 31 I 31
Temperature (C) 1 25 1 38
Low Vol (ml) 1 25 1 25
High Vol (ml) I 2 I 2
System Vol (ml) 1 25 1 258

H,avg: atn-n3/s3 I I.4951 1.0E-25 I 0.5746 1.9E-25
Hvavg:atn-ool/uol I 672.3 1 793.4
H, avg: atu-3/ml 1 1.21E-* I 1 1.43E- I
H,avg: kPa-3/.ol 1 1.274 I 1.4484
COY, r fstd/meal 1 1.46 1 .59
CY, both replic. I I
Observation:. (1) 1 I. 495 I L 5712
rat*-u3/u3l (2) . 4867 1 .57

(3) 1 .536 I L577M
(4) 1 L 4976 1 .578

Injection: (1) 1 1855 1 7866M
(Peak Area] (2) I 17458 1 786738

(3) I 1768700 1 1173608
(4) 1 178481 117210I

Temperature Regressiun Parauet ers:

I OF POINTS = 5

SLOPE - -2.6E+63

Y-INTERCEPT z 4.3E+00

R-SQUARED = 0. 9835
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06-NOV-86 Result s Summary for Coaponent 32

Temperature 1 Temperature 2 Temperature 3

U Number -) 1 6 1 6 1 7

IPLICATE -) I NO. NO.2 No. 1 No. I No.1 2o. 1

GroupNo. 8 
Campo t ID 1 32 1 32 1 32
Temperature (C) I t 1 15 1 26.2 1
LowVol (ml) 1 24 I 24 1 24 I
High Vol (t) 1 294 1 264 I 204 1
System Vol (01) 1 258 I 256 1 25I

H,avg: at-u3/3 I 0.2552 1.E-25 1 0.2371 1.0E-25 02456 1.0E-25 I
H,avg:at-uol/mol I 329.1 1 311.2 1 328.2 1
H, avg: at-3/uol I 5. 93E-3 I I 5.61E-63 1 I 5.91E-63 I I
H1,avg:.kPa-u3/moI I 66W7 "@.5681 1 .5991
WV, r [std/uan] I 5.28 7.23 1 21.26

COY, both replic. I I I
Observation: (1) 1 0.23% 6.2363 1 6.2I
[atm-3/.3] (2) 1 IL256 I6.2w 1 0. 2M63

(3) 1 6.26M I 6.2165 6.268
(4) 1 . L2716 I 6.2372 1 L.2914 1

Injection: (1) 1 15413 1 17380 I MS
[Peak Area] (2) 1 16256 I 1644e I 2667

(3) 1 42468 I 48241 1 63337
(4) 1 41259 45532 I 498 2
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86-Nov-86 Results Sumnary (cont inued)

Temperature 4 Temperature 5

U Number -) 7 1 7

REPLICATE ) No. 1 No. 2 No.1 No.2

Group No. 1 8 1 a
Cmpolnmt ID 1 32 1 32
Tmperature (C) 1 25 I 3I
Low Vol (@) 24 1 24
High Vol (al) I 284 1 284
Systen Vol (ml) I 25 1 258

I 1 - I
H, avg: atm-31.3 I .3411 1.E-5 I .4151 1.E-25
Havg:at.-ol/uol I 463.3 573.
Havg: at"-3/.ol I & 35E-4Q I. E-1 I
H avg: kPa-3/ol I .8457 I 1. 463
COY, r [std/.ean] 1 1.48 1 4.66
COV, both replic. I I I
Observation: (1) 1 L 3438 1 L3936
(at"u103 (2) 1 L.3353 1 L443

(3) . 3470 1 .4244
(4) 1 .3392 1 .437I

Injection: (1) 1 26673 1 32169
CPeak Area (2) 1 28 1 33937

(3) 1 57749 1 63256
(4) 1 58662 I 61954

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -2. 6E+i3

Y-INTERCEPT 3. 7E+08

R-S.L%'RED - 6.7682
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it- uq-s R u Its Suamary for Component 132

Tinerature I Temprature 2 Tmpurature 3

U N b- -) 1 64 1 78 I 8
I I I

PLICAlE - ) 1111.1 N 2 No. I No. 2 1 No.1 . 2

BWo No. 1 15 15 1 15
capdmn ID 1 132 1 132
Temprature (C) I10 15.2 19.9
Lou Vol Il) 1 24 24 I 24
High Vo (l) 1 204 204 I 204
Syta Vol (N1) 250 1 m 1 250

N, avga at-u3.3 0 o.091 1.OE-25 0.3077 1.OE-25 0.2412 1.OE.25
4,avpata-ml/.ol I 11.7 404.1 I 321.9
Savgs at.-3/wmIl 2.14E-03 1 1 7. 2BE-03 1 I 5. 0E-03 1

H4avg: kPa-3/0i I 0.2168 1 0.7376 1 0.5277
Ca , r (std/e] 1 43.00 1 .65 I 4.61
COY, both replic. I - I I
Obsrvatiam (1) 1 0.1318 1 0.3003 I 0.2486
(atu-u3/s3 (2) 1 0.1201 0. 34 0.22

(3) I 0.0622 I 0.2764 1 0.2525
(4) 1 0.054t 1 0.3137 O. ,

Injection (1) 1 s3 1 13347 1 16237
PuhArtwa. (2) 1 62 1 1265 16395

(3) 1 33631 1 31643 1 43606
(4) 1 35484 29060 45863
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- Results Sua ary (continued)

Tw eature 4 T eature 5

m Nu br-) 1 79 1 65

RPLICATE I-) No. I No. 1 No. 2

HoupNo. I15 15
Cmp wt 1f I 132 1 132
Tmperatum (C) I 2. Is 1 30
Lw ol (m) 1 24 1 24
High Vol (al) 1 204 1 204
Systm ol (0l) I 250 1 250

4avs at.31/W 1 0.4235 1.OE-25 0.3595 1.OE-25
Havgatu-o/. ol 1 575.5 496.5
P, avl: atu-3/.ol 1 1.04E-O2 I I .4E-03 I
H, avs kPa-/u31l I 1.005 1 0.9063
Ci, r [std/ nJ 1 14.83 1 21.65
MY, both riplic. I I I

Observation: (1) 1 0.48m 1 0.3850
Catu-u3/.3) (2) 1 0.4649 1 u.2735

(3) 1 0.3798 1 0.45e
(4) I 0.3607 1 0.325

Injections (1) 1 am3 I 25616 1
(Peak raM (2) 1 1 1 29033

(3) 3287 1 5156I
(4) 1 39698 1 65164

MK.YSIS CCLP ...

Tepatu Req msion Parameters:

# OF POINTS - 5

SLOPE a -5. 6E+03

Y-INTERET a 1.4E+01

R-SMWE x 0.6876
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* -Nov-86 Results Summary for Component 33

Temperature 1 Temperature 2 Temperature 3

RN Number ) 1 .10 18 11

REPLICATE ) 1 .No. No. 2 1 No.1 No.2 1 No.1 No.2

GroupNo..8 8 i 8
Component ID 1 33 1 33 I 33
Temperature (C) I 18 I 15 1 20.2
Low Vol (ml) 1 22 1 22 I 22
High Vol (ml) 1 282 1 292 1 282
System Vol (ml) I 258 I 258 1 258

r(avg: atm-s3/m3 I .6386 1.8E-25 I 8.883 1.SE-25 @.9653 I.AE-25
H,avq:atm-uol/mol 1 823.6 1 196. 9 1 1289.8
H,avg: atmw-3/mol 1 1. 48-8I 1 I . 91E-ie 1 I 2.32E-9W I
H,avg: kPa-3/ol 1 1.595 1 1.9366 1 2.3545
COV, r Estd/mean] 1 1.28 1 3.98 1 3.41
COV, both replic. I I I I
Observation: (1) . 6336 1 8.8633 1 L.9497
Iatm-3/m33 (2) 1 .638 1 8.8471 L.9283

(3) 1 . 6473 1 .7794 1 1.M9 I
(4) 1 8.6435 1 8.8124 1 8 9802

1I I I
Injection: (1) I 3762808 393720 1 454690
[Peak Area] (2) 3826 38184 I 472938

(3) 1 51535 461660 1 471940
(4) 1 52760 1 4448 8 47988
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86-4ov-86 Results Summary (cont inued)

Tmperature 4 Temperature 5

RIN Number 1) 11 10
I I

REPLICATE -- I No. I No.2 No. I No. 2

Group No. 1 8 8
Couponent D 33 33
Temperature (C) 1 25 I 38
Low Yol (ml) 22 I 22
High ol (ml) 1 202 1 202
System Vol (Nl) 258 I 258

H, avg: atw-3/m3 1 1.2936 1.E-25 1 1.5218 1.E-25
H, avg:atw-ol/wol 1 1634.5 1 210.2
H, avg: at"-3/mol I 2.94E-.2 1 I 3.78E-W I
H,avg: kPa-*3/mol 1 2.9837 1 3.8338
COV, r [std/mean] 1 2.25 1 5.93
COV, both replic. I I
Obsmvation:. (1) 1. 2332 1 1.4176
Catum3/3] (2) 1 1.1881 I. 5524

(3) 1 1.2188 1 1.4856
(4) 1 1.1743 1 1.6283

Injection: (1) 1 637490 1 488
(Peak Area] (2) 1 6 501320

(3) 1 54924 1 379844
(4) 1 563798 1 357150

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -4.@E+63

Y-INTERCEPT = 9. 7E+00

R-SUARED = 0.9%5
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06-Nov-86 Result s Summary for Component 34

Temperature I Temperature 2 Temperature 3

RUN Number -) 6 6 I 7

REPLICATE -) No. 1 No.2 No. 1 No.2 No. I No. 2

Group No. 1 4 1 4 1 4
Component I I 34 1 34 1 34
Temperature (C) I 18 1 14.9 1 28.1
Lo Vol (al) 1 38 1 38 1 38
High Vol (N) I 21 210 I 210
System Vol (ml) 1 250 1 258 I 250

H, av: at-m3/m3 1 8.1733 1.SE-25 1 0.1945 1.@E-25 1 0.2374 1.IE-25
H,avg:at-uol/mol I 223.5 255.1 1 317.1
H,avg: atu-m3/mol 1 4. M3- I I 4.68E-03 I I 5.71E-3
H,avg: kPa-u3/mol 1 9.480 1 8. 46V I .5788
COV, r [stdluean] 1 4.52 1 1.89 4.81
COV, both replic. I I - -
Observation: (1) I . 1829 1 0.1968 I 8.2284
[at-mz13] (2) 1.'-45 .1934 .2482

(3) . 1/29 1I 195 1 8.2266
(4) . 1639 1 .1981 I . 2463

Injection: (1) 1 113848 I 174548 1 222800
MPeak Area] (2) 1 118178 I 172918 1 221788

(3) 1 352238 1 515858
(4) 1 361220 1 523878 1 579178

270



0 Ro s Result s Summary (cont inued)

Temperature 4 Temperature 5

RUN Nuber -) 7 1 7

REPLICATE -) .o.I NO 2 1 No. I Mo. t

Group No. 1 4 I 4
Component ID) 34 I 34
Temperature (C) I 25 1 38
Loo Vol (ol) 1 38 1 38
High Vol (41) I 218 1 218
System Vol (Ml) I 258 1 250

H'avg: atu"1/3 I I.2752 1.SE-25 1 8.3870 1.E- I
H, avg:atu-ol/mol 1 373.7 1 534.3
H,avg: at13/Ol I 6.73E-93 I I 9.63E-03 I
H avg: kPa-4/.ol I L 6822 .9754
COV, r tstd/meanJ I 2.78 1 6.48
COY, both replic. I - I
Observation: (1) 1 8.2672 1 0.3856
[at-au/m3] (2) 278 I .3852

(3) . 2795 . 3888
(4) 1 .2832 I .384

~1 1
Injection: (1) I 232938 I 396380
[Peak Area] (2) I 239488 I 398558

(3) I 575818 1 778128
(4) I 574218 1 77872 I

II I

Temperature Regression Parameters:

I OF POINTS x 5

SLOPE = -3.6E+E3

Y-INTERCEPT = 7. 2E+0

R-SOU RED z . 9622
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06-Nov-86 Results Summary for Component 36

Temperature I Temperature 2 Temperature 3

RUN Number 1 7 6 I 7

REPICATE I No. I No. 2 No. 1 No. I No.1 No.2

Group No. 1 9 1 9 1 9
Component ID I 36 1 36 I 36
Temperature (C) I I@ 1 15 I 20
Low Vol (ml) 1 25 I 25 I 25
High Vol (mI) 1 265 I 205 1 295
System Vol (ml) 1 258 1 258 1 258

H, avg: atm--m3/3 I 8.833 1.IE-25 1 8.0269 I.BE-25 1 6.8194 1.E-25
H,avg:atm-uol/mol I 68.7 1 35.3 1 25.9
J, avg: at-/mol I 1. 24E-4 I I 6.35E-44 1 I 4.66E-i I

H,avg: kPa-m3/mol 1 0.1254 I 8.8644 0.8472
COV, r [std/mean] I 45.73 I 7.01 12.23
COY, both replic. I - I
Observation: (1) 1 I.8733 1 0.0291 1 L8194
[atm13/m3] (2) I 0. I L.0276 1 .165

(3) 1 L 8314 1 @.%.1 1 . 3
(4) @.338 1 .247 1 .94

I I II
Injection: (1) 1 343T79 1 31950 1 487640
[Peak Area] (2) 1 268870 1 344738 41658

(3) 1 172558 1 2W383 1 285898
(4) I 1787288 232518 I 2921188
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06-Nov-86 Results Sum ary (cont inued)

Temperature 4 Temperature 5

RUN Number -) 8 1 7

REPLICATE -) I NO. I No. 2 NO. I No. 2

roup No. 1 9 1 9
Component ID 1 36 1 36
Temperature (C) 25 I 38
Low ol (ml) 1 25 1 25
High Vol (m) I 2 2
System Vol (ml) 1 258 258

1,avg: atm-3/m3 1 0.215 1.@E-25 1 6.8315 1.@E-25
H,avg:atm-mol/mol 1 29.3 1 43.6
H,avg: atm-m3/mol I 5.27E-44 1 I 7.85E-64 I
H,avg: kPa-3/mol 0.0534 1 8.8795
COV, r [std/mean] 1 5.38 1 16.53
COV, both replic. I I I
Observation: (1) 1 (.825 6.37 I
Catm-su/m3 (2) 1 8.8am 1 0.0348

(3) 1I6.826 I O.82 L
(4) I .M I L0261

Injection: (1) 1 493268 88438e
[Peak Area] (2) 1 49355 1 833169

(3) 1 3383 1 54858
(4) 1 342968 1 5563600

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE s 2. E+63

Y-INTERCEPT = -1. 4E+01

R-SOLARD = 6.228
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04-Nov-86 Results Summary for Component 136

Temperature I Temperature 2 Temperature 3

R Number - 6 1 6 1 5
I I I

REPLICTE - I No. I No. 2 No. I No. 2 No.I No.2

Group No. 1 16 1 16 1 16
CoMponent ID 1 136 1 136 1 136
Temperature (C) 1 10 1 15 1 20.1
Low Vol (ml) I 25 I 25 1 25
High Vol (ml) I 205 I 2035 205
System Vol (ml) 1 250 I 250 1 250

H,avg: atn-W/3 1 0.0130 I.OE-25 I 0.0202 1.OE-25 1 0.0252 I.OE-25
H,avg:atm-lol/ool 1 16.8 1 26.5 1 33.6
H,av9: atm-0m/mol I 3.02E-04 1 I 4.77E-04 I I 6.06E-04
H,avg: kPa-*3/mol 1 0.0306 1 0.0483 1 0.0614
COV, r Estd/mean] 1 33. 19 1 49.30 I 52.61
COV, both replic. I I
Observation: (1) 1 0.015 0.0237 1 0.0383
[atm-u3/m3) (2) I 0.0177 1 0.0320 1 0.0349

(3) 1 0.0084 I 0.0088 0.0152
(4) 1 0.0104 I 0.0162 1 0.0124

Injection: (1) 1 92157 1 78050 111140
[Peak Area] (2) 1 87113 69678 1 94494

(3) 1 665330 530380 1 683640
(4) 1 654440 1 500410 1 699000

280



04-NOV-86 Results Summary (continued)

Temperature 4 Temperature 5

RiMNumber 1 7 1 7
II

REPLICATE ) No No. 2 No. 1 No. 2

Group No. 1 16 1 16
CampmnItD 1 136 1 136
Temperature (C) 1 25.1 1 30
Low Vol (ol) 1 25 1 25
High Vol (ml) 1 205 1 205
System Vol (0l) I 250 1 250

H, avg: at-W3/m3 1 0.0267 1.OE-25 1 0.0320 1.0E-25
Havg:at-maol/.ol 1 36.2 1 44.2
H, avg: at-m3/ol I S 53E-04 1 1 7. %E-04 I
H, avg: kPa-W/mol I 0.0662 O, 0806
COV, r [std/uan] 1 5.41 I 7.28
COY9 both replic. I
Observation: (1) l 0.0283 1 0.0342
(atu-W/m3] (2) 1 0.0259 1 0.0339

(3) 1 0.0275 1 0.0301
(4) 1 0.0251 1 0.0296

Injection: (1) 1 118950 1 246060
(Peak Area] (2) 118320 239450

(3) I 782460 1 1554800
(4) 1 795690 1 15580

Wia.YSrS COMPLETE ...

Temperature Regression Parameters:

I OF POINTS z 5

SLOPE = -3. 9E+03

Y-INTERCEPT a 5. 7E+00

R-SURED = 0.9281
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06-Nov-86 Result s Summary for Component 37

Temperature I Temperature 2 Temperature 3

RIN Number ) 11 I 1 I 11
I I II

REUCATE -) I No. 1 No.2 No.1 No. 2 No. 1 No. 2

sroupNo. I 9 1 9 1 9
Component ID 1 37 1 37 1 37
Temperature (C) I 16 15 1 26
Low Vol (ml) 1 25 1 25 1 25
High Vol (ml) 1 295 1 295 1 295
System Vol(ml) 25 250 1 256

H, avg: atW/3 I 0.6617 L.OE-25 I 6.8583 1.E-25 1 .A 1.6E-25
H, avg:atm-mol/mol 1 853.5 1 1126.5 1 1208.1
H,avg: atw-m3/wl 1 1.54E-W 1 1 2.MiE6 1 I 2.18E-92 I
H,avg: kPa-3/ml I 1.5580 .I ?-564 1 2.2054
COY, r [std/mean] 1 3.41 1 17.22 1 3.69
COY, both replic. - I I

Observation: (1) I 0.6769 1 8978 I S.9667
(atm-u3/3) (2) 1 6.6388 1 1.6926 I 6.8711

(3) . 6849 I 1.6410 1 6.9392
(4) 1 6.6464 1 . 8618 , 982 

Injection: (1) 3238109 1 2875M 1 357
[Peak Area3 (2) 1 326620 1 3194M I 3681796

(3) 1 434 316316 1 3852309
(4) 1 4485906 1 374876 1 394716
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6-Nov-86 Results Summary (cont inued)

Tmperature 4 Tunperature 5

U Number ) 12 1 11

REPLICATE I-) No. No. 2 No. I No. 2

Group No. 1 9 1 9
Component ID 1 37 1 37
Teuperature (C) 1 25 1 36
Low Vol (ml) 1 25 1 25
High Vol (ul) 1 2 1 295
System Vol (ul) 256 I 256

H,avg: atu-u33 1 1.8571 1.E-25 I 1.2767 1.OE-25
, avg:at-o l/uoi 1 1435.5 1 17. 8

H,avg: at 3/mol I 2.5E-Q 1 3.18E-!1 I
H, avg: kPa"3/vol 1 2.65 1 3.2186
COV, r Cstd/.ean] 1 2.67 1 6.89
MV, both replic. I
Observat ion: (1) 1 i.8695 1.2895

[ate-s/m3 (2) 1 1.6695 1.2711
(3) 1 1.61 1.28M2

(4) 1.9w 1 1.2639

Injection: (1) I 514756 2853
Ckeak Area] (2) 1 49933M6 2853900

(3) 1 496516 1 2391560
(4) 1 484 6 I 24157M

Temperature Regression Parameters:

# OF POINTS = 5

SLOPE = -2.9E+63

Y-INTERCEPT = 6. IE+0

R-SmNURED L. 9735
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12-Aug-86 Results Suvvary for Component 43

Temerature 1 Temperature 2 Temperature 3

R Numer-) 1 9 1 24 I 39

REPLICATE -) No. I No. 2 1 No. I o. 2 No.1 No.2

sromp No. I 17 1 17 1 17
Compoment ID 1 43 1 43 1 43
Temperature (C) 1 10.1 1 15.1 19.5
Low Yol () 1 21 1 21 1 21
Hig Vol (al) I 201 I 201 1 201
System Vol (M) 1 250 1 250 1 250

, avgs at 3/3 1 0.0142 1.OE-25 1 0.0064 1.OE-2 1 0.0305 1.OE- I
H avq:atu-uol/mol 18.4 1 11.0 1 40.7
Havg: atr-u3/mol I 3.31E-04 I 1.9SE-04 I I 7.33E-04 I
H,avg: kPa-3/ml 1 0.0335 1 0.0201 1 0.0743
COY, r [std/mW 1 45.57 1 53.06 I 34.56
COY, both replic. I I - I
Observation: (1) 1 0.0199 1 0.005 1 0.0387
Iatn-W3/m32 (2) 0.0196 1 0. 0131 1 0.0405

(3) 1 0.0067 I 0.0038 1 0.020
(4) 1 0.0086 1 0.0112 1 O.02I

Injections (1) I 25478 1 34M8 60686
Peak Areal (2) I 22974 I 34M 1 52513

(3) 1 201340 1 315460 I 412400
(4) 1 201500 I 2930 1 406750
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12- -a Results Summary (continued)

Temperature 4 Temperature 5

RU Numbr ) I I 10

FOLICATE ) No. 1 No. 2 1 No. 1 No. 2
I ~II

Group No. 1 17 ,I 17
Coumpa-- t D 43 1 43
Tmpature (C) 1 25.1 1 30.5
LOW Yol (.1) 1 21 1 21
High Vol (m1) 1 201 1 201
System Vol (21) 1 250 1 250

H, avg: at/31m3 1 0.0102 1.OE-a5 0.0281 1. OE-5
I avgzatm-uol/mol 1 13.9 38.
H avg: atm-u3mol I 50E-04 1 1 7. 00E-04 I
H, avq: kPa-3/mol 1 0.0253 1 0.0709
COY, r std/lwa] I 86. 05 I 5L.56
COY, both replic. I I
Oservation: (1) 1 0.0201 I 0.0M8
Cat 3/m3J (2) 0. 0147 0.0477

(3) 1 0.0054 I 0.0099
(4) 1 0.0007 1 0.0319

Injection: (1) I 66222 81869
(Peak ,Ara] (2) 1 57695 1 729

(3) 522440 1 631150
(4) 1 548100 1 521520

I I I

ANLYSIS CVLM ...

Temprature Regression Parameters:

#OF POINTS a 5

SZOE - -. 6E+03

Y-INTERCEPT - 1.7E00

R-S=UA a 0.1940
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12-Au-- Results Sumsary for Component 44

Tmprature I Tmprature 2 Temperature 3

IUNumber-) 1 14 1 28 1 44

REPLICATE - f No. I 4o. I No. 1 No. I No. N No. 2

Soup No. 1 17 1 17 1 17
CoqontW ID 44 I 44 1 44I
Tmperatue (C) 1 10.1 1 15.1 1 19.5
Lou Vol (uI) 1 21 1 21 1 21
High Vol (al) 1 201 I 201 I 201
SytmVol (-1) I 250 1 250 I 250

H,avg: atm-3/m3 1 0.0526 1.OE-25 0.0535 1.OE-25 0.0792 1.OE-25
H,avg:ata-ol/ml 1 67.9 1 70.2 1 105.5
H, avgs at-u3/mol 1 1. 2-03 I 1 1.26E-03 1 1.90E-03 I
H,avgs kPa-s3/ol 1 0.1240 0.1281 1 0.1926
COV, r (std/mani 1 1.12 1 9.54 6. 49
COY, both replic. I - - I I
Observation: (1) 1 0.0531 1 0.0540 1 0.0842
(atu-a3/ml (2) 1 0.0521 1 0.0597 1 0.0753

(3) 1 0.0532 0.0473 1 0.0829
(4) 1 0.522 . 0527 0.0742

Injection: (1) 82750 104390 1 170130
Peoak kwJ (2) 82819 99727 168970

(3) 1 506140 1 636940 1 866350
(4) I 511610 1 613860 1 910340

295



12-Rt- Results Summary (continued)

Temperature 4 Tnmpature 5

RUNumber -) 29 1 15

EOLICATE 1-) o. 1 NO.2 I NO.1 oU 2
1o 1 17:

GoUP No. I 17 1 17I
Capo t ID 1 44 1 44
Temprature (C) I EL.1 1 30.15
LoN Vol (s) 1 21 1 21
High Vo1 (m) 1 201 1 201
System Vol (l) 1 250 1 250

H,avg: at-s3/ 1 0.1460 1.OE-M 1 0.1151 1.OE-25
14, avq:at-ol/ol 1 19.4 1 156. 9
H, av: atw-s3/uol I 3.57E-03 1 I 2.86E-03 I
H,avg: kPa-3/mol 0.3621 I .2012
COV r (std/lm 1 26.57 1 15.31
COY, both replic. I I I
Obsevation: (1) 1 0.1717 I 0.1047
fata-u3/s3J (2) 1 0.1863 1 0963

(3) 1 0.1076 1 0.1345
(4) 0. 1185 1 0.1248

Injection: (1) 1 233090 164350
[Peak fteaJ (2) 1 179070 I 21040

(3) 1 609300 1 8450e0
(4) 1 769370 I 8MW

ANA.YSIS COETED ...

Tpeqrature Regression Parameters:

# OF POINTS a 5

SLOPE " -4.7E+03

Y-INTERCEPT - 9.E+00

R-SOM z 0.8203
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13-Au-M Results Summary for Component 45

Temperature I Temperature 2 Temperature 3

UNu me ) 1 19 1 33 1 51
I I I I -

PLICATE I-) No. 1 No. 2 1 No. No.2 No. 1 No 2

roup No. 1 17 1 17 1 17
Compaet ID 1 45 1 45 1 45I
Temperature (C) 1 10.1 1 15.1 1 19.5
Low Vol (mi) I 21 1 21 1 21
High Y1(ml) 1 201 1 201 I 201
SystemVol (@D I 250 I 250 I 250

I I I I
H,avg: at /m3 1 0.0163 1. OE-5 I 0.0192 1.OE-25 1 0.0430 1.0E-25
Hasgatu-ol/Sol 1 21.0 1 25.2 I 57.3
Havs at-e3/ol I 3.78E-04 1 4. -04 1 1 1.03E-03 I
H an: kPa-u3/uol 1 0.0383 1 0.0461 1 0.1046
COY, r [std/meard 1 33.91 1 37.20 6.20
COY, both replic. I - I I I
Observation: (1) 1 0.0229 1 0.0272 0.0462
cata1-3/m (2) 1 0.0176 1 0.0229 1 0.0423

(3) 1 0.0147 1 0.0153 1 0.0436
(4) 1 0.0098 1 0.0114 I 0.0398

Injection: (1) 53259 72470 1 110660
Peak Arnai (2) 1 49S 1 6540 1 1080

(3) 1 410040 1 53410 713530
(4) 1 429430 1 5140 1 733410

300



13-Aul-M Resul t s Suamary (cont i nued)

Temperature 4 Temperature 5

UN Nmber- ) 35 I 20

R.LCRTE ) I No. No. 2 1 No. No. 2
I I I

GroupNo. I 17 1 17
CmmpO aitID 1 45 1 45
Temperature (C) 1 25.1 1 30.15
Lo Vol (al) 1 21 1 21
High Vol (N) 1 201 201I
System Vol(1) I 250 1 250

I I I
Hawij ate1a3 1 0.0483 . OE-a 1 0.0612 1. OE-25
I, avg:atuol/0oI I 65.6 1 84.5

N, avg: atu-s3/.ol 1 1.18E-03 1 1.52-03 1I
Havg: kPa-31mol I 0.1197 I 0.1542
COY, r Estd/man] I 2.72 1 4.22
CY, both replic. I I I
Observation: (1) 1 0.0496 I 0.0595
at-3/a3 (2) 1 0.0474 1 0.0638

(3) 1 0.0491 1 0.0585
(4) 1 0.0469 1 0.0628

Injection: (1) 12970 1 158860
Weak Arva1 (2) 1 127550 1 157860

(3) 04470 L
(4) 1 816901) 910360

ANLYSIS cDPLr ...

Temperature Regression Parameters:

aF POINTS = 5

S.OE -6.4E+03

Y-INTERCEPT 1.E+01

R-SML - 0.9136
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04-Nov-8 Results Su,,ary for Coponent 46

Timperature I Temperature 2 Temperature 3

RUN Nuw -) 1 34 1 39 1 5

EPLICATE - ) f No. 2 N. 1 NO. 2 No. 1 N. 2

c.1mm 1 1&M tI toI isi

CompoentW I I 46 1 46 I46I
Temperature (C) 1 10.7 1 15 20.2
Low Vol (al) 1 30 1 30 30
High Vol (-1) 1 210 1 210 210
Systu Vol (1) I 250 1 250 250

Hqavg: at-13/3 1 0.053 1.OE-5 1 0.0446 1.OE-25 1 0.0759 1.OE-25
Havq:ats-vol/mol 1 71.5 58.5 1 101.5
H,av: at-3/mol I 1. 2E-03 1 I. 05E-03 I I. a3E-03 1
N,avg: kPa-s3/mol 1 0.1305 1 0.1068 0.1852
COY, r (std/mea] 1 39.03 1 51.33 1 7.21
CaY, both rplic. I - I I
Obunvationa (1) 1 0.0678 1 0.0486 1 0.0711
at.w3/m3] (2) 1 0.0788 I 0,0732 0.0713

(3) 1 0.0328 1 0.0181 1 0.0606
(4) 1 0.0418 0.0365 1 o.o0

I I I I I
Injection: (1) 1 70189 1 M2 1 121130
(Peak .AJ (2) I 58M I 74110 12440

(3) 1 332420 1 459570 1 564880
(4) 1 316050 1 407560 1 564380
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04-Nov-86 Results Sumaary (cont inued)

Temperature 4 Temperature 5

RLN Nuber ) 40 1 35

REPLICATE ) No. 1 NO 2 1 No. 1 No. 2

Group No. I18 I 18 I
Component ID 1 46 1 46
Temperature (C) 1 25.2 1 30
Lom Vol (ml) 1 30 1 30
High Vol (,l) 1 210 1 210
System Vol (.1) 1 250 1 250

Havg: atn-313 I 0.0786 I.OE-5 1 0.1195 1.OE-25
H,avg:at-uol/uol 1 106.8 164.9
H,avg: at-3/uol I 1.92E-03 I I 2.97E-03 I
Havg: IPa-3/mol 1 0.1950 1 0.3011
COY, r (std/un] I 8. 18 21.95
COY, both replic. I I I

Observation: (1) I 0.0661 1 0.1031
Catu-03/.3) (2) 1 0.0759 O.0920

(3) 1 0.0612 I 0.1480
(4) I 0.0712 1 0.1347

Injection: (1) 10 188820 
OPeAkvaI (2) 1 145760 222290

(3) 1 649520 1 767310
(4) 679310 I 802970

SVK.YSIS CMPLE ...

Temperature Regression Parameters:

# OF POINTS " 5

SLO a -4.OE+03

Y-INTERCEPT = 7. 4E+00

R-SOUJRED a 0.8188
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04-Nov-M Results Sum-ary for Component 47

Temperature I Temperature 2 Temprature 3

N Num.ber-) 30 45 1
I I I I

REPLICATE I-) No. I No. 2 1 No. I No. 2 No.1 No. 2

roea No. I 18 I 1o I to
Cowpoent ID 1 47 1 47 1 47
Temperat ure (C) 1 10.7 1 15 1 20.2
Low Vol (a1) 1 21 1 21 1 21
High Vol (E) 201 1 201 1 201
System Vol (ul) 250 1 250 1 250

H, avg: at1-3/u3 0.3560 1.OE-25 0.2850 I.OE-25 1 0.4212 I.OE-25
N, avg:at-ml/mol 1 460.3 I 374.0 56. a
H,avg: atu-3/ol 8. 29E-03 I I 6.74E-03 I 1. OIE-01 I
NJavg: kPa-3/ol I 0.82 1 0.6827 1 1.0273
CO, r (std/mean] 22. 72 I 12.99 1 19.28
COY, both replic. I I I I
Observation: (1) 1 0.2649 1 0.3205 0.3638
[at.v-.Y/3] (2) 1 0.3711 1 0.2561 1 0.5056

(3) 0. 3300 1 0.3132 1 0.3407
(4) 1 0.4581 0.2500 1 o.4746

I I I I
Injection: (1) 9957 84114 I 23890I
[Peak Areal (2) 1 116350 I 8276 I 22790

(3) 1 261680 1 193110 1 501260
(4) 1 206500 225530 1 394260
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04-Nov-8 Ra Iwits Suamary (continued)

Tuqm.ature 4 Tumperature 5

SNumbe -) 1 46 1 31

EPLICATE -) N No . 1o. f 1 No. 2

Sroup No. I18 18
caponhnt 1D I 47 I 47
Temperature (C) 1 25.2 1 30
Low Vol () 1 21 21
High Vol (@) 201 201
Systm Vol (1) 1 250 250

H9,avj: at-s313 1 0.2015 1.=OE-a 1 0.1506 1.OE-2
H,avg:at.-eol/I 1 273.8 1 20L63
Havg: at&-s3/.ol I 4.93E-03 I I 3.75-03 I
H,avg: kPa-3/sol 1 0.4999 1 0.3802
COY, r Cstd/uan] I 10.40 1 8.17
COVY both replic. I - I
Obsevations (1) 1 0.2776 1 0.1641
[at-u3/.3] (2) 1 0.1979 1 0.1433

(3) 1 0.2040 1 0.151
(4) 1 0.1766 1 0.1378

Injection: (1) 150940 1
CP.k Area] (2) 1 140560 , 2240

(3) 1 437990 I 81820
(4) 1 479570 886390

AIMLYSIS CI ,LET ,,

Tempratur Regrussion Paramtrs:

S POINTS 5

MPE s 3.E+03

Y-INTERCEPT -1.6E401

R-OUM 0.5
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04-Nov-86 Result s Summary for Component 49

Tomperatum 1 Temprature 2 Tomperature 3

N Numbr-) 37 1 50 1 62

REPLICATE ) No.1 No. 2 No. 1 No. No.1 No.2

ao" No. 1 19 1 19 1 19
Co I0ntID 1 49 1 49 1 49
Temperature (C) 1 10.2 1 15 1 19.9
Low Vol (al) 1 22 1 22 1 22
High Vo(RD 1 202 1 202 I 20e
Systm Vol (,1) 1 250 I 250 1 250

, avg: at-m313 1 0.0995 1.OE-25 1 0.1228 1.OE-5 1 0.1553 i.OE-25
H, avg:atm-uol/mol I 12. 5 1 161.2 1 207.3
Havq: at3-s31sol I 2.31E-03 I I 2. 90E-03 1 I 3.73E-03 I
1, avg: kPa-3/ml 1 0.2345 1 0.2942 1 0.3784
COY, r Cstd/mea 1 2.35 1 10.37 2,-65
COY, both rveplic. I I - I I
Obsrvations (1) 1 0.1018 0.1290 0.1519
Catmw-3/3] (2) 1 0.1013 I 0.1372 I 0.1515

(3) 1 0.0978 0.1089 1 0. 1590
(4) 1 0.0973 1 0.1162 1 0.1586

Injection: (1) I 194170 1 2370 26200
(Peak Are (2) 1 190410 1 218180 1 269060

(3) 88M350 966080 968120
(4) 1 890640 1 933970 1 969610
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04-Nov-86 Results Summary (co ntinued)

Temperature 4 Temprature 5

RUN Nm -) I 51 1 38
III

EPLICIAE ) No.I No. 2 1 No. No. 2

oup No. 1 19 1 19
ComponentID 1 49 1 49
Temprature (C) 1 25 1 30
Low Vol (ml) I 22 1 22
High Vol (ul) 202 1 202
Systm Vol (ulD 250 1 250

I I I
H,aq: atm-131.3 1 0.1977 1.OE-5 1 0.2367 1.OE-a5
Havqat-l/mol I 26.5 I 326.8
H,avq: at-/3/ol I 4.84E-03 1 1 5.8%J-03 1
H,avg: kPa-3/moI 1 0.4901 1 0.5966
CO, r std/m.an 3. 63 2.04
COY, both replic. I I - I
Obuervations (1) 1 0.23 0.2385
atw-3/s3] (2) 1 0.1903 1 0.2311

(3) 1 0.2052 1 0.2423
(4) .1930 0349

I I I
Injict ion: (1) 1 360240 1 456690
EPeak rea (2) 35300 1 461530

(3) 1 1119500 I 1276300
(4) 1163300 1302M00

I I I

ANL.YSIS ILEE ...

Tqpmuaturn Regression Parameters:

# OF POINTS - 5

SLOPE a -4.1E+03

Y-INTERCEPT = 8.5E+00

R-6SgUM = 0.9968
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04-Nov-86 Results Sum-ary for Coaponent 50

Temperature I Temperature 2 Temperature 3

RUN Nwber-) 1 41 I.54 1 66

RE LICATE' I No. 1 No. 2 No.1 No.2 1 No.1 No.2

I I I I
roup No. 1 19 1 19 1 19

Compoet ID 1 50 1 50 1 50
Teperat ure (C) I 10.2 1 15 1 19.9
Low Vol (ml) I 22 1 22 1 22
High Vol (ml) 1 202 I 202 1 202
Systeu Vol () 1 250 1 250 1 250

H4avg: at" 13 1 0.0655 I.OE-25 1 0.0801 I.OE-25 I 0.0928 I.OE-25
H,avg:atu-ol/sol 1 84.5 1 105.1 1 123.9
H,avg, at.-3/uol I 1.52E-03 I 1.89E-03 1 I 2.23E-03 I

H, avq: kPa-s3/.ol I 0.1543 1 0.1919 I 0.2262
COV, r std/ear] 1 9.04 1 0.9B I 4.28
CY, both replic. I I -I
Observations (1) 0.0728 1 0.0792 1 0.0884

(at&-13/u3] (2) 1 0.0654 O.005 0.0947
(3) I 0.0654 1 0.0797 1 0.0909
(4) 1 0.0583 1 0.0810 1 0.0973

Injection: (1) 1 53310 1 736390 I 8630
[Peak Area] (2) 1 511030 1 738240 898130

(3) 1 2840100 1 3783000 I 4336900
(4)1 2965000 1 3756800 1 4200100
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04-Nov-86 Resu It s Summary (cont inued)

Temperature 4 Temperature 5

RUN Nmber ) 1 5 42

RELIATE ) No. I No. 2 No. 1 No. 2

Grop No. 1 19 1 19
COiP"AwntID 1 50 1 50
Temperature (C) 1 25 1 30
Low Vol (ml) I 22 1 22
High Vol (ml) 1 202 1 202
System Vol (el) I 250 1 250

H,avg: at-l/m3 1 0.1538 1.OE-25 0.1400 1.OE-a5
H,avJ:atuImol 208.9 1 193.4
H,avg: atu-s3/sol I 3.76E-03 1 I 3.4M-03 I
H,avg: kPa-3/mol 1 0.3813 1 0.3530
COY, r [std/man] 1 3.32 1 2.37
COV, both replic. I I
Observation: (1) 1 0.1530 1 0.1440
Cats-3/.3] (2) 1 0.1476 1 0.1392

(3) 1 0. I0 1 0.1409
(4) 1 0.1545 1 0.1361

Injection: (1) I 1251600 1 1163700
(Peak Prea (2) 1 1284900 1 1149400

(3) 1 4606400 1 4433100
(4) 1 4701400 1 4519900

PALYSIS COMLETED ...

Temperature Reresion Parameters:

# OF POINTS a 5

SLOPE a -4.IE403

Y-INTERCEPT a 7.9E+00

R-SIRE) z 0.9050
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04-NOV-86 Result s Summ aary for Component 51

Temperature I Temperature 2 Temperature 3

RL Number ) 1 46 1 58 1 71

REPICAIT -) I No. I No. 2 No. No. 2 No. I No. I

etoup No. 1 19 1 19 I 19
Compon entID 1 51 1 51 1 51
Temperature (C) 1 10.2 1 15 1 19.9
Low Vol (ml) 1 22 1 22 1 22
High Vol (ml) 1 22 1 M 1 202
Systm Vol ("l) 250 I 250 1 250

Hav i atm-3/3 I 6.609e .OE-25 1 9.1000 1.OE-6 I 10.1702 I.OE-25
H,avq:atm-ol/mol I 85 .9 1 11943.5 1 13575.1
H,avg: atm-s3/mol 1 1. 54E-01 I I 2.1-01 I I 2.45-01 I
H, avq: kPa-3/ol 1 15.5712 21.80 24.7809
COY, r Estd/mea 1 5.63 8.2l 1 7.40
COV, both rplic. I - II
Obsrvation: (1) 6.2 345 1 .5849 9.7105
(atn-3/s3] (2) 1 L 3524 9.8022 1 9.3493

(3) 6. 8564 I 8.346 1 11.0394
(4) 6. 9936 I 9.5841 1 10.5115

Injection: (1) 1 36000 3672000 1 2731900
Peak Area] (2) 1 3734300 1 3639300 1 25 1

(3) 1 1251100 1 1139200 1 814570
(4) 1 1242100 1 1091600 8200
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04-Nov-86 Result s Summary (continued)

Temperature 4 Temperature 5

RUN Nuber - ) 59 1 47

EPLICATE I-) .I No.2 1 No.1 No. 2

Brop pNo. 1 19 19
Como.pw tID 1 51 51
Tumperature (C) 1 2I 30
Low Vol (al) 1 22 22
High vol(ml) I 2w 1 202
System Yol (ml) I 250 1 250

I I I
H, avg: atwm-3/3 1 13.035 1.OE-25 I 1l.9085 1.OE- I
Havg:ats-mol/mol I 17702.5 I 17824.0
H,avg: at-3/mol I 3.19E-01 I I 3.21E-01 I
H,avg: kPa-3/mol 1 32 3154 1 32.5372
MY, r std/man] 1 5.60 I 3.00
COY, both replic. I - - I
Observation: (1) I 1?. 717 1 2- 5670
(atus-3/s3 (2) 1 12.575 I 12.5789

(3) 1 13.4640 I 13.2374
(4) 1 13.8266 1 13.2505

I I I
Inject ion: (1) I 4235400 4664300
EPuk Area] (2) 1 4330400 I 47225M0

(3) 1 1188100 1 1300600
(4) 1 1180900 1 1300500

I I I

ANALYSIS COPLM ...

Temperature Regression Parameters:

I OF POINTS = 5

SLOIPE -3.2E+03

Y-INTERCEPT = 9.6E+00

R-SLMRED = 0.9318
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04-Nov-86 Resu Its Suuaary for Coaponent 52

Temperature 1 Temperature 2 Tepature 3

RMN N m - I 1 1 13 1 25

RBPLCATE - ) No. I No. 2 1 No. I 2 No.! 2
II I I

Group No. ) 20 1 20 1 20
ComonpYt ID 1 52 1 52 1 52
Temperature (C) 1 10.1 1 15.1 1 19.6
Low Vol (ml) 1 21 1 21 1 21
Hi Vol (ml) 1 201 1 201 1 201
Systm Vol (I) 1 250 1 250 1 250

H1avgz atn-u3/m3 1 0.0067 1. OE-5 1 0.0096 I.06-25 1 0.0103 1.0E-25
H,avg:at-uol/mol I .7 12.6 13.7
H,avg: at-uImol I i56E-04 I I 2.27E-04 1 I 2.47E-04 I
Havg: k"3/uol I 0.0156 1 0.00 1 0.0250
COY, r Cstd/.ea] 1 119.86 1 41.57 I 27.74

CV, both replic. I I- --

Obrvation: (1) 1 -0.0001 1 0.0140 I 0.0113

atu-3/m3] (2) 1 -0.0004 I 0.0073 I 0.0070
(3) 1 0.0138 1 0.0118 I 0.0136
(4) 1 0.0136 1 0.0053 1 0.0092

Injection: (1) I 27861 I 41436 53756 I
(Peak Area] (2) 1 300 1 40597 1 54941

(3) 1 267080 1 345340 459360
(4) I 267710 1 367900 1 479000
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04-*ov-86 R es uIt s S u aa ry (co nt in u ed)

Tempeature 4 Tempeature 5

MMNober 1) 14 1 2I
I I I

IAEPCATE- I No.1I No. 2 1 No. I NO. 2 I

Soup No. 1 20 1 20I
CC~ofwm t ID 1 52 1 52
Tmpeat ure (C) 1 25 1 30I
LmwYol (ml) 1 21 I 21I
High Yol (0i) 1 201 1 201I
System Vol (ml) I 250 1 250I

H, avg: atu-3/s3 1 0.0100 1. 0E-25 1 0.0118 1. OE-25
N avg:atu-uol/ml I 13.6 1 16.3I
H, avl: at-m-u ol I 2.45E-04 1 I 2.93E--04 I
H, avq: k~a-31uol1I 0. 0248 1 0.02e97I
COY, r stdueat] 1 1.12 1 3.58I
CDV both roplic. I -II

Obwevation: (1) 1 0.0101 I 0.0126I
catu-w31 (2) 1 0.0099 I 0.0165

(3) 1 0.0101 1 0.0072I
(4) 1 0.0099 1 0.0109

Injection: (1) I 75644 I 107330I
(Peak Area] (2) 1 75648 1 101930I

(3) 1 653760 1 906060I
(4) 1 654980 1 874460I

PNLYSIS CO6VLETED..

Temperature Regresion Parausters:

t ( PINs 5

SCP a -2.3E+03

Y-INTERCEPT x -4. SE-01

R-SOI.FD = 0.8229
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12-Sep-86 Results Summary for Component 152

Temperature 1 Temperature 2 Temperature 3

RL Number 1 2 1 17 1 52
II I I -

RPLICATE -) I No. No. 2 1 NO No.2 1 No. I No. 2

&rUP No. I 20 1 20 1 20
Comap* nt ID 1 152 1 152 1 152
Temperature (C) 1 10.5 1 15.1 1 20.2
Uo Vol (ml) 1 21 1 21 1 21
High 'ol (1) 1 201 1 201 1 201
System Vol (2l) 1 250 1 250 I 250

H, avg: ate-3/m3 1 0.0120 I.OE-25 I 0.0166 1.OE-25 0.0077 1.OE-25
H,avq:atu-wo/fol 1 5.5 1 21.8 I 10.3
H avg: at-u3/ml I 2.79E-04 I I 3.92E-04 I 1. 86E-04 I
H,avg: kPa-3/ol 1 0.0282 1 0.0397 1 0.0188
COY, r std/uean] 1 35.50 1 21.40 1 6.32
COY, both replic. I - I I
Observation: (1) F 0.0161 1 0.0143 1 0.0080
(at&-m3/m3] (2) I 0.0151 1 0.0129 1 0.0072

(3) 1 0.0088 1 0.0203 1 0.0082
(4) I 0.0078 1 0.0188 1 0.0074

Injection: (1) I 33042 43700 I 4%33
(Peak rAea] (2) 1 30852 1 46110 1 49719

(3) 1 269990 I 363080 1 437630
(4) 1 272570 1 367890 1 441190
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12-Sep-86 Results Sumsary (continued)

Temperature 4 Temperature 5

RN Nusber ) 17 1 3

REPLICATE ) No. 1 No. 2 No. 1 No.2

1O 15 1&" uNo. 1 20 I 20I
Cowpolendf ID 152 1 152I
Temperature (C) 1 25.2 I 30
Low Vol (ul) 1 21 1 21
High Vol (-1) 1 201 1 201
Systm Vol (ml) 250 I 250

H,avg: at.-W3/13 1 0.0053 1.OE-a 1 0.0044 1.OE-a
H, avg:at-sol/.ol I 7.2 6.1
Havg: at-3/sol I. 30E-04 1 I 1.fOE-04 I
H,avg: kPa-3/ol 1 0.0131 1 0.0112
COY, r Estd/man] 1 81.79 1 19.78
COY, both replic. I I I
Observation: (1) 1 0.0098 1 0.0055
(at-3/.3] (2) 1 0.0082 1 0.0047

(3) 0.0024 1 0.0041
(4) I 0.0009 I 0.0034

1 2 1 1
Injection: (1) 1 78786 1 100440
[Peak Area] (2) 1 73177 1 99088

(3) 1 683190 1 90080
(4) 1 693890 1 915260

AULYSIS COM ..

Temperature Regression Parameters:

# OF POINTS - 5

SLOPE a 5.2E+03

Y-INTERCEPT = -2.6E 01

R-SGIURED - 0.7973
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04-4Nov-86 Result s Summary for Component 53

Temperature 1 Temperature 2 Temperature 3

RU Nuber -) 5 17 1 28

FEPLICATE -) No. 1 No.2 No. 1 No. No.1 No. 2

Group No. 1 20 1 20 1 20
ComponntID I 53 1 53 1 53
Temperature (C) 10.1 1 15.1 1 19.6
Low Vol (ml) I 21 1 21 1 21
High Vol (m) 1 201 1 201 1 201
System Vol (ml) 1 250 1 250 250

H avq: atm-31/3 I 0.0283 I.OE-25 1 0.0157 I.OE-25 I 0.0119 I.OE-25
H,avg:atn-ol/ol 1 36.6 I 20.7 1 15.9
Havg: ate-3/mol 1 6.5%-04 1 1 3.72E-04 1 I 2.87E--04 I
Havg: kPa-3/mol 1 0.0667 1 0.0377 1 .0eg
COY, r (std/an] I 2L.47 1 2.80 1 35.36
COV, both replic. I I I I
Observation: (1) 1 0.0332 1 0.0162 1 0.0112
Catu-3/.3] (2) 1 0.0370 1 0.0155 1 0.0171

(3) 1 0.0199 1 0.0160 1 0.0069
(4) 0.0232 0.0153 1 0.0125

Injection: (1) I 59140 1 70407 I 105580
(Peak Area] (2) 1 53007 I 70262 1 101240

(3) 1 4180 574850 1 902890
(4) 1 407100 I 578660 1 854970
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04-Nov-86 Results Sum ary (continued)

Temeature 4 Tempeature 5

lNaN u -) I 18 1 6
I II

EPUCATE - I No.1I f No2 1 O I N O.1 No2

o" N& 1 20 1 20I
Cmpm nt ID 1 53 1 m I
Temperature (C) 1 25 1 30
Lou Vol (ml) I 21 1 21
High Vol (ml) 1 201 I 201
Systa Vol (5I) I 250 1 250

H, avj: ate-m33 1 0.0159 1.OE-25 0.02"2 1.OE-25
4,avg:atu-Mol/ul I 21.6 1 37.6

Havp: ato-u3/.ol 1 3.8%E-04 6. 78E-04 1
H,av: kPa-u3/l 0.0394 I 0.0617
COY, r (std/mn I 36.14 11. 55
COY, both replic. I
Ob matiom: (1) 1 0.0174 0. 0e37
(at-w3/s3 (2) I 0.0092 1 0.05e7

(3) 1 0.29 1 0. 7 O
(4) 1 0.0142 1 0.0306

Injection: (1) 1 128050 1 200340
(Peak ku (2) 1 134300 1 203720

(3) 1 1034700 1532400
(4) I 1116900 1 1470500

WLY9IS COMPETED

Tempature Reression Parameters:

# OF POINTS a 5

MOPE - -1.6E+02

Y-INTERCEPT = -7.2 0

R-SGRVI = 0.0015
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1R-eep-86 RusuIts Summary for Component 153

Temperature I Temperature 2 Temperature 3

U Number ) 1 7 24 1 33

FEPLICATE -) I o.! No.I N No. I No. 2 No.1 No. 2

"oupNo. 1 20 1 20 I 20
Cmponent ID 1 153 1 153 1 153
Tmerature (C) 1 10.5 1 15.1 1 20.1
Low Vol (i) 1 21 1 21 1 21
High Vol (ml) 201 1 201 1 201
System Vol (-1) 1 250 1 250 1 250

H4avg: atm-3/m3 1 0.0053 1.OE-a 1 0.0048 1.OE-25 1 0.0043 1.01E-25
H,avg:atm-mol/mol I 6. 8 I 6. 3 5.8
H,avq: atm13/mol I. 23E-04 I 1. 14E-04 I I. 04E-04 I
H, avg: kPa-3/mol I 0.0125 1 0.0116 1 0.0105
CY, r (stdl/mn 1 60.64 1 1825 I 18.49
COY, both replic. I I - I I
Observation: (1) I 0.0076 1 0.0047 1 0.0048
[at-0/3m3] (2) 1 0.0085 1 0.0036 I 0.0035

(3) 1 0.00I I 0.0059 1 0.0052
(4) 1 0.0030 1 0.0050 1 0.0039

1 1 I, I
Injection: (1) 1 83452 I 111840 I 161020
IPek Ae.L (2) 1 78971 1 113230 1 161670

(3) 1 739210 1 1019700 1 1466500
(4) I 732630 1 102920 1486400
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12-Sep-86 Results Summary (cont inued)

Teqmrature 4 Temperature 5

I -Nw ber-) 1 25 1 a
I I I

APLIJCTE ) No.I No. 1 No.! No. 2

toup No. 1 20 I 20
Cooemt ID 1 153 1 153
Temperature (C) 1 25.2 1 30
Low Vol (ml) 1 21 1 21
High Vol (ml) 1 201 1 201
System Yol (ml) I 250 1 250

!H avg: atu-3/u3 0.0079 1. OE-a I 0.0063 1.OE-25
H, avg:atm-ol/tool 10.7 8. 7
I9 avg: ate-3/ml 1 1. 93E-04 1 1.5E-04 1
H, avg: kPa-u/uol 1 0.01% 1 0.0159
CDV, r Estd/ean] 1 19.09 1 2. 96
CV, both replic. I I
Observationt (1) 1 0.0085 0.0080
[atu-31m3] (2) 1 0.0062 1 0.0077

(3) 1 0.0096 I 0.0049
(4) I 0.0073 1 0.0046

Injection: (1) 1 231040 1 319490
[Peak Area] (2) 1 233660 1 30930

(3) 1 202300 1 2816900
(4) 1 2075400 1 2825900

mtLYSIS COMP-. ...

TmpWature Regressim Paramters:

# OF POINTS a 5

SLE s -1. SE+03

Y-INTERCEPT - -2. 8E+00

R-S"RE x 0. 4M
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04-NOV-86 Results Sua ary for Component 54

Temperature 1 Temperature 2 Temperature 3

RUN Number 1) 9 21 133I

EPLICATE I-) No. I No.2 N.o. N.2 I NO.I No.2

&W pN06 1 20 1 20 1 20
Component ID 1 54 1 54 1 54
Temperature (C) 1 10.1 1 15.1 1 19.6
Low Vol (ml) 1 21 1 21 1 21
High Vol (l) 1 201 1 201 1 201
System Vol (ml) 250 1 250 1 250

H,avq: atm-3/3 1 1.890 1.0E-25 1 1.5346 1.OE-25 1 4.8118 1.0E-25
H,avg:at muoi/mol 1 2448.7 1 2014.9 1 6416.2
H,avg: at-m-3/mol I 4.41E-02 I I 3.63E-02 1 I 1.16E-01 I
H,avg: kPa-13/mol 1 4.4700 1 3.6781 I 11.7125
C(V, r (std/manJ 1 33.20 16.07 1 32.33
COV, both replic. I I I
Observation: (1) 2. 3451 1. 8051 1 6.7888
(atrm3/a3) (2) 1 2.5324 1 1.6763 1 5.2461

(3) 1 1.3124 I 1.3750 1 3.936
(4) 1 1.4019 1 1.2822 3.2486

1I I I I
Injection: (1) 8 1 268 2 49104
(Peak Ara] (2) 1 38139 I 19154 1 39079

(3) I 31469 15305 I 16631
(4) I 30072 I 16062 1 18401
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04-Nov-86 Results Summa ry (continued)

Temperature 4 Temperature 5

UN Nuber ) 1 22 1 10
I I I

EPLICATE I-) NO.1 NO.2 1 NO. I NO. 2

&rou No. 1 20 1 20
Component ID 1 54 1 54I
Temperature (C) 1 25 1 30
Low Yol (al) 1 21 1 21
High Vo (0l) 1 201 I 201
System Vol (,1) I 250 1 250

I I I
H,avg: atm-s3/m3 1.2640 1.OE-25 1.53M6 1.OE- I
H,avg:atm-ul/mol 1 1716. 1 2116. 2
H, avg: atm-3/mol 3.09E-e I 3.81E-02 1I
H,avg: kPa-s3/mol I 3.1336 1 3.8631
CCV, r std/an] 1 16.03 1 15.85
COY, both replic. I I I

Observation:. (1) 1 1.5094 1 1.8225
Cat-13/m31 (2) 1 1.1723 I 1.6266

(3) 1 1.3335 1 1.4128
(4) 1 1.0409 1 1.2685

Injection: (1) 1 21149 1 48750
[Peak Areal (2) 1 19435 1 41163

(3) 15860 I 32
(4) 18883 34777

ALYSIS COIFEM ...

Tempeature Re sion Parameters:

I OF POINTS - 5

SLOPE - 8.7E+02

Y-INTERCEPT a -6. IE400

R-SMAREI = 0.0233
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04-Nov-06 Results Suamary for Component 55

Teperature 1 Temperature 2 Temperature 3

RM Number ) 2 1 10 1 2

PLICATE ) No. I No.2 1 No. NO.a I NO . No. 2

Group No. 1 21 1 21 1 21
CCoUoret ID 1 55 1 33 1 55
Temperature (C) 1 10.1 15.1 1 20.2
Low Vol (ml) 1 21 1 21 1 21
High Vol (ml) 1 201 1 201 I 201
.System Vol (ml) 1 250 1 250 1 250

H, avg: at-W3/3 1 0.0537 1.OE-a 1 0.0067 1. OE-a I O.O29 1.OE- I
Havq:atu-sol/mol 1 69.2 1 8.8 1 40.0
Havg: ate-3/mol I 1.25-03 I I 1.58E-04 I I 7.20E-04 I
Havg: kPa3/mol 1 0.1264 1 0.0160 1 0.0730
COV, r (std/mean] 1 75.96 I 347.46 1 2. 41
CV, both replic. I I I I
Observation: (1) 1 0.0770 1 O.OJ3 0. 047
Catm%Vm (2) 1 0.0966 I 0.02 I O.009I

(3) 1 0.0129 1 -0.0117 1 0.0391
(4) 1 0.0261 1 -0.0150 1 0.0349

Injection: (1) I 4672 1 4779 1 6407
Poak Area] (2) 1 2943 1 3194 1 7174

(3) 1 24768 1 34922 1 48590
(4) 1 20 1 36418 I 50179
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04Nov-4 Results Summary (continued)

Tempeature 4 Temperature 5

UMNuber - ) 11 1 3

REPLICATE ) Mu. 1 No. 2 1 No.1 No. 2

GroupNo. 1 21 I21I
COMpoit ID 1 I5 I
TmpWature (C) I 25.2 30
Lou Vol (ml) 1 21 1 21
High Vol (N) 201 1 201
Systm Vol (l) 1 250 1 250

H, avg: atu-e3/.3 1 0.0051 1.OE-a 1 0.0006 1.OE-2
Havq:atw-vol/ol I 7.0 1 0.8
H, avl: at-3/mol 1. 26E-04 I 1 1.38E--05 I
H, avg: kPa3/ol 1 0.0127 1 0.0014
COV, r (std/an I 92. 84 1 697.60
COY, both replic. I I
Obwrvationt (1) 1 0.0108 0. 0045
at.-3/ 3] (2) 1 0.0034 1 -. 00o1e

(3) 1 0.0067 I 0.0031
(4) 1 -0.0004 -0.0034

Injection: (1) I 8564 1 1094e
Pk Area (2) 1 a3 I 10785

(3) 1 73520 I 99903
(4) I 79100 I 107090

1 1 1

IWLYSIS COWLErED ...

Temperature Regression Parameters:

SFPOINTS 2 5

W 1.6E+4N

Y-INTERCEPT a -6.2E+01

R-S = 0.6716
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04-NOV-86 Result s Summary for Component 56

Temperature I Temperature 2 Temperature 3

RUN Nuber ) I 6 13 I 5

REPLICATE -) I No. 1 No. 2 No. 1 No. 2 No. 1 No. 2

Group No. 1 21 1 21 I 21
Component ID 1 56 1 56 1 56
Temperature (C) 1 10.1 1 15.1 1 20.2
Low Vol (ml) 1 21 1 21 I 21
High Vol (ml) 1 201 1 201 1 201
System Vol (ml) I 250 1 250 1 250

Havg: at-s3/m3 1 2.3040 I.OE-25 1 2.8738 1.OE-25 I 3.3397 I.OE-25
H,avg:atu-uol/Sol 29725 1 3773.1 1 4462.3
Havg: at&-3/mol I 5. 36E-0 1 1 6. 80E-02 I I 8.04E-02 I
H, avg: kPa-3/mol 1 5.463 6.8878 81459
COY, r std/mear] 1 6.47 0.57 1 1.07
COY, both replic. I I I I
Observation: (1) 1 .179 2.8547 1 3.3816
(at m-3/m3] (2) 1 2,2743 I P.862 3.3523

(3) 1 2.3245 2. 8793 1 3.3267
(4) 1 2.4893 I 2.8931 1 3.2981

Injection: (1) I 172000 1 209970 223910
[Puak Area (2) 1 181510 1 210980 1 222)

(3) 1 103300 1 106080 1 103230
(4) 1 99185 15800 1 103700
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04-Nov-86 Results Summary (continued)

Temperature 4 Temperature 5

RLN Numbe -) 15 1 7
1I

EPU1CATE I-) No. I No. 2 No. I NO. 2

Group No. 1 21 1 21
Componnt ID 1 56 1 56I
Temperature (C) I 25.2 I 30
Low Vol (ml) 1 21 1 21
High Vol (ml) 1 201 1 201
System Vol (hi) I 250 1 250

H, avq: atem-3/3 4.1373 1.OE-25 4.8951 1.OE-25
H,avg:atuv-l/uol 1 5622. 4 I 6759.1
H,avq: atu1./ol I. OIE-01 1 .22E-01 I
Havg: kPa-3/Wml 10.2635 1 12. M
CV, r std/ean] I 1.75 1 3.86
COY, both replic. I - I -
Observations (1) 1 4.1419 1 5.1031
(at-m3/m3l (2) 1 4.2265 I 4.7861

(3) 1 4.0495 1 4.9993
(4) 1 4.1314 1 4.6919

Injection: (1) 1 261770 1 274740
(Peak Area2 (2) 1 25896 272320

(3) 1 109070 I 104170
(4) 1 108030 107120

P/WLYSIS COMPLETED ...

Temperature Regression Paraueters:

# OF POINTS - 5

SLOPE a -3.5E+03

Y-INTERCET = 9. 5E00

R-SGUA) a 0.9975
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